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The WORLDS WORD for 
ELEVATOR SAFETY 


THE KREMLIN, MOSCOW 


Most of the famous buildings of the world 
are equipped with Otis Elevators 


Te KREMLIN is the citadel of Moscow. The walls of the triangular enclosure 
were built in the year that Columbus discovered America. Much of the history of Russia 
—~a dark tale of intrigue, mystery and bloodshed—was enacted in the Kremlin buildings. 


The present Great Palace dates back only to Napoleon’s day, for his soldiers burned 
the old palace. There are two Otis Automatic Push Button Elevators in the Great 
Palace. There is another Otis Elevator in the Nicholas Palace. 


This is significant of the world-wide scope of Otis ,activities.. From the first crude 
hydraulic elevators to the modern miracle. of automatic vertical transportation, Otis has led 
the way and even now is continually developing new and better methods and machinery. 
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Real Service Must Be Engineered 


Many of the men whose names are writ large 
in engineering history are design engineers; men 
like Westinghouse, Lamme, Stanley, Hodgkin- 
son, Tesla, Shallenberger. Their inventions 
have the quality of usefulness, of reliability, of 
productability; which is an involved way, per- 
haps, of saying that they have the primary 
requisite of all really great inventions: 
Serviceability. 


Engineering history abounds in instances of 
near-genius that produced no product, and of 
great developments that never reached comple- 
tion; and most of these instances are explained 
by the lack, somewhere in the system, of that 
ability to give real Service. 


Service, in a machine or a system, or wherever 
you find it, is not there by accident but because 
it was incorporated by men who understood 
what was required and knew how to provide it. 


Much more is required of the designer than 
facility in calculation and mastery of theory. 
He must have first hand and thorough familiarity 
with manufacturing operations and with com- 
mercial and operating conditions. It takes more 
than mere ingenuity and inventiveness to design 
apparatus that will be really serviceable and 
will “‘stay put.” 


WESTINGHOUSE 
ELECTRIC 


The design engineer, in the Westinghouse 
plan, is responsible for the performance of the 


finished product. He cannot possibly have the 


proper understanding of operation unless he oper- 
ates and tests, unless he spends time and thought 
in investigation and study, not in the laboratory 
or drawing room, but right on the operating 
job. Here, most of his ideas will develop; and 
here he will see and prepare for all the different 
things which the product will later have to 
encounter. Then when he comes to put his 
creations on paper, his calculations will be 
necessary and helpful to check the conclusions 
which he has reached, and this right use of them 
requires training and a high degree of under- 
standing. This proper balance of the physical 
and mathematical conception of things is what 
constitutes engineering judgement. 


It should be thoroughly understood that the 
primary function of the design engineer is the 
conception and the production of new or im- 
proved apparatus, and familiarity with the 
practical is essential to the proper discharge of 
this duty. 


It is this view of designing that makes this 
branch of Westinghouse engineering so impor- 
tant, so effective, and so productive of real 
developments. 


Westinghouse 
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I. P. Morris Hydraulic Turbines 


Wm. Cramp & Sons Ship & Engine Building Co 


Richmond and Norris Streets, Philadelphia 


55,000 Horse-Power Turbine 


for the Hydro-Electric Power Commission of Ontario— 


Head 305 feet. 


Niagara Development 
Speed 187.5 R. P. M. 


The Most Powerful Units in Operation 


The casings for these units are of cast 
steel and a new form of design has been 
employed for their construction. 


No separate speed ring or stay vane ring 
is used. 


The casing is subdivided by many radial 
planes and the stay vanes are cast in- 
tegrally with each section. The larger 
sections are further subdivided by longi- 
tudinal joints. 


This avoids the usual inadequate bolting 
at the intersection of the radial flanges 
with the speed ring and produces great 
rigidity and strength. 


When subjected to a hydrostatic pres- 
sure of 260 Ibs. per sq. in., equivalent 
to 600 {t. head, or twice the normal op- 
erating head, the casing was found to 
be absolutely tight and free from de- 
fects of any kind upon the first appli- 
cation of pressure. 


OTHER SPECIAL FEATURES 
INCORPORATED IN DESIGN: 
Spreading Draft Tube 
Offset Operating Mechanism 
Disk Guide Vanes 
Pneumatic Lubricating System 
Double Acting Shearing Links 
Labyrinth Seals 


I. P. Morris Governor with Automatic 
Governor Control. 


Designers and Builders of the Johnson Hydraulic Valve. 


ASSOCIATED COMPANIES. 


The Pelton Water Wheel Co., San Francisco and New York, 
Dominion Engineering Works, Ltd., Montreal, Canadian Licensees. 
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E HAVE all read and heard of those men and horses who get away to a good start and leave the 
rest at the crack of the gun and get such a lead that they cannot be caught. He too has been 
heralded, who is a strong finisher and who has a sprint at the end to overtake the pack on the home- 
stretch and break the tape a winner. It is our contention, however, that it is hard to beat a horse 
who runs fast all the way. A good start may help in a sprint race and a good sprint at the finish may 
win for middle distances; but for a distance race the one who plugs away and keeps going at full 
speed from start to finish is the one that we bet our meagre roll on. | 
In the classroom the conditions are unchanged. Here as on the cinders the man who ean run 
fast all the way comes in the winner, for this is a distance race; make no mistake about that. We have 
seen sprinters drop out of the race because they depended alone on their good start. Also those strong 
finishers have fallen by the wayside, having found themselves so far back near the finish that their 
final spurt was not enough to carry them to the front; or they have been put off the track before they 
have time to start their sprint. So if you are depending on a good start or a strong finish to win in 
this race, our advice is to stop now and change your style of racing. If you give your best from start 
to finish the spoils of victory will be yours. 
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The Lost Half Hour 


HE new schedule of 9 o’clock classes has been in effect several weeks now, and already upper class- 
men are sighing for the return of the lost half hour recess. The freshmen, unaware that it ever 
existed, are happier in their ignorance. To the College or Wharton man, with his comparatively light 
roster, the change may be a benefit, in that it condenses his three or four daily classes a bit, and the 
wait between recitations is not quite so long. 

The Engineer does not complain. He does not point out that in the majority of rosters it means 
continuous classes from 9 to 1 for him. And after these is chapel to give the finishing touch to his 
appetite. No, the Engineer has long since become inured to lengthy rosters. He bas borne them 
without a murmur; he has even bragged about them to the less fortunate Wharton man. 

We did not object to 8.30 classes; they were not too early. Many an Engineer finds it difficult 
to slumber for an extra half hour in the morning, so used to them had we become. ‘There is no advan- 
tage for us. 

On the contrary the 10.30 recess was our social hour. In the second floor smoking room the stu- 
dents gathered to discuss studies, university politics, to exchange cheery greetings, to brush up for 
the next two recitations, to hold committee meetings. It was really a scene peculiar to Towne, and 
it was worth while and stimulating. There, if any place, was the chance to meet one’s fellow students. 
Now the fraternity houses and lunch counters claim us from 1 to 2, and Room 213 is forlorn and de- 
serted, without its haze of tobacco smoke and its hum of voices. 

It would be asking much to have the 10,30 recess restored, we know. But, oh how we miss it! 
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Welcome! Freshmen 


i HAS become quite a regular thing at the University that a certain number of freshmen appear 
on the campus each September. The regularity of this event is only equalled by that occasion 
when the time-honored and unchanging advice for the furtherance of their college career is ladled 
out tothem. It is therefore somewhat of a difficult thing to write a greeting to our new arrivals without 
becoming either trite or boring or both. 

I am fortunate, however, in speaking only to the Engineering freshmen. For some years now 
we have been making a determined effort for greater unity within the walls of the Engineering Building. 
We know that our school is by far the best equipped, the most productive of mental effort, and con- 
tains the best men. But it is only by backing the Engineering School activities to the limit and making 
for each one the success that it deserves that we can prove these things to the University at large. 

You came here to become engineers. Ask Professor Fernald how much it matters whether you 
are studying Civil, Electrical or any specialized field. At a recent meeting of the Mechanical En- 
gineering Alumni of M. I. T. the speaker of the day was a one year architect, the master of ceremonies 
had studied chemistry for three years and the host had graduated rather sooner than he wished. There 
is no telling what branch of work you will follow after graduation. You desire to become that most 
efficient and adaptable specimen of humanity known as an Engineer. Can you not see, then, the 
great benefit of associating with your fellow students in activities which follow engineering lines? 

There is no need to mention studies here. You'll work or get out, as you'll discover very soon. 
The faculty attends to that. But it might be a good idea to remind you men of ’26 that two years 
from next spring there will be a meeting in Weightman Hall at which the honor men of your class will 
be announced. It is entirely in your hands whether you will know the blush of proud embarrassment, 
or applaud your friends. 

In closing I should like to say that now that you have accepted this opportunity for higher educa- 
tion, your future success or failure depends solely upon yourselves. You will owe this success largely 
to your University. Is it not reasonable, in view of this, that from this time forth you should leave no 


’ j ? 
stone unturned to aid your Alma Mater: Waiaue © More 


President Engineering Association. 
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The Varsity “P” 


G Besc biggest honor that a man can win at Pennsylvania ‘s the right to wear his ’Varsity “P”. It 
means that he has fought hard, it means that he has worked consistently, it means that he has 
kept faith with himself and with his coaches until he has reached the point where he is worthy to stand 
as a representative of this University against the best that other colleges can produce. The man 
who wins his letter on the football field, on the track, on the river—on any of our major sport teams, 
in fact—is worthy of this honor, for he has given his best for Pennsylvania. But there is another 
group of athletes who work just as hard and fight just as determinedly for their University, who go 
almost unrecognized. ‘These are the members of the minor sport teams. 

As things are now, a minor sport “P” means more than a major letter, which is eminently unfair. 
Only the holders of Intercollegiate Championships are eligible for minor sport letters, while the major 
sport teams receive their “‘P’s”’ whether they are victorious or not. It seems unjust that only such 
insignia as the sPr, wPv, and wPp of the swimming, wrestling and water po'o teams should be given 
to those men who have proven their loyalty to Pennsylvania by passing through just as severe a test 
as the members of any major sport team. 

It would not be lowering the standard of the “P” to award ’Varsity letters to the members of 
every team representing the University. There would still be the distinction between the major 
sport and minor sport letters and the major sport teams would still rank highest in the popular regard. 
But, if the candidate for every team were given an equal chance to win his letter, there would be a 
higher standard of athletics at Pennsylvania. Competition would be keener and more and better 
men would work for the honor to be gained. Our University would stand at the top in every line 
of sport. 

Any man who is worthy to represent Pennsylvania is worthy of his ’Varsity “P”. 


sos 


LARENCE EDWARD CLEWELL was born in 

in Ohio on July 3, 1883, his parents moving to 
North Carolina in 1884. He received his primary and 
high school education in the schools of Salem, North 
Carolina, coming north in 1899 to serve an apprentice- 
ship successively in the plant of the Bethlehem, Pa., 
Electric Light Company, in the survey for the Slate 
Belt Electric Railway Company through the slate 
regions of Pennsylvania, and in electric wiring work for 
a local Bethlehem contractor and later for the Fries 
Manufacturing and Power Company in Winston- 


Salem, North Carolina. Two years of practical expe- 
rience were thus gained between his high school and 


university courses. 


He graduated from Lehigh University in 1905 with 
the degree of Electrical Engineer and after a short 
apprenticeship course at the East Pittsburgh works of 
the Westinghouse Electric and Manufacturing Com- 
pany, he served for four years as instructor in Elec- 
trical Engineering at Lehigh. The following three 
years were spent at the Westinghouse plant at East 
Pittsburgh during which he planned out new lighting 
systems for a large portion of that fifty-seven-acre 
works. In 1912 he became instructor in Electrical 
Engineering at the Sheffield Scientific School of Yale 
University and in 1914 was appointed Assistant Pro- 
fessor of Electrical Engineering at the University of 
Pennsylvania, in 1920 became full Professor of Elec- 
trical Engineering and on June 1, 1922, was appointed 
Dean pro tempore for the year and a quarter during 
Dean Frazer’s absence in France as Exchange Professor. 


Dean Clewell has been much interested in electric 
lighting work, having made a fullreport on the lighting 
system of the B. F. Goodrich Rubber Company’s plant 
at Akron, Ohio, and having designed, among others, 
lighting systems for the Federal Reserve Bank building 
of Philadelphia, the Museum of Safety of the State 
Labor Department at Jersey City, New Jersey, the 
Newark, N. J., works of the Westinghouse Electric and 
Manufacturing Company, and for the past three years 
has been engaged in a complete redesign of the street 
lighting system in the City of Trenton, N. J. 


He is a member of the Lehigh Chapter of Tau Beta 
Pi, of the University of Pennsylvania Chapters of 
Eta Kappa Nu and Sigma Tau, of the Yale Chapter of 
Sigma Xi, of the Berzelius Society of Yale, and of the 
Sigma Chi Fraternity. 


GREETING FOR THE NEW UNIVERSITY YEAR 


HAVE been asked by the Editors to say a word in 
this first issue of the TowNer ScIiENTIFIC SCHOOL 
JOURNAL by way of greeting for the new University 
year. I have, as you know, assumed a task of con- 
siderable responsibility for the year and a quarter 
during Dean Frazer’s absence on his notable mission to 
France. It is my earnest hope that I may, with your 
co-operation, administer the affairs of the Towne 
Scientific School in such a way as to be able to return 
the office to Dean Frazer in September, 1923, at the 
same point of high efficiency that it had when he 
turned it over to me last June. 
While my tenure of office is thus necessarily tem- 
porary in character, we should all keep in mind that a 
year is just that much in the history of this venerable 


and honored institution. Surely we all want a greater 
and better Pennsylvania with each succeeding year 
and we should, I think, most earnestly look for a steady 
deepening of those traditional factors which weigh so 
heavily with all that the words greater and better are 
intended to include. 

If I may venture one thought perhaps more than 
others it would be to propose that as faculty, alumni 
and undergraduates, we all combine into one united 
effort for making doubly sure that we shall be guided by 
a true spirit of loyalty over against the future of the 
University of Pennsylvania, for without it, our best 
efforts may become ineffective, but with it, the accom- 
plishment of even the seemingly impossible can be 


rendered sure. 
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The Concrete Horse-shoe 


C. C. Ror; 23 


N 34th Street, directly behind Weightman Hall, 

hidden from the view of all, except those interested 
in athletics, stands a colossal monument to modern 
engineering. A structure capable of seating over 
50,000 people, yet so arranged and constructed that 
this immense crowd can be both easily and safely 
handled. By building this huge stadium Penn has 
answered the call of years for larger and more adequate 
stands to seat the crowds attending the football ge mes, 
relay carnivals and intercollegiate track and_ field 
meets. 

The construction of the stadium can, for convenience, 
be divided into three separate phases, although all are 
closely connected. The foundation work, the erection 
of the stands themselves, and the facing or beautifying 
of the structure are the three distinct operations 
arranged in time order. Of necessity, the old stands 
were completely destroyed before any work could be 
started on the new stands, and this first process ap- 
peared to progress slowly due to the fact that it con- 
sisted primarily of engineering layout and the driving 
of piles. 

The deck or stands rest upon rows of columns, five 
deep under the north and south sections and six deep 
under the east section. These columns, in turn, rest 
upon concrete piles each capable of taking a load of 
35,000 pounds. The outer frames of the piles, made of 
tin, were driven to a penetration of not more than 
three inches in twelve blows. The core then collapsed 
leaving a hollow, tin, tapering shaft; this was filled 
with concrete, reinforcing being omitted as the sur- 
rounding ground was considered solid enough to take 
any lateral stress. The number of piles under single 
columns varies as the load increases from the inside of 
the stands to the outside. ©The number varies from 
single piles to twelve piles under a single footing. The 
top of the piles project six inches into a 30-inch cap of 
solid concrete. Bond steel, projected from the piles 
into the cap, and horizontal steel, were placed ‘n the 
caps to take care of tension in case a column rested 
upon more than one pile. The caps vary in size in 
accordance with number of piles and upon these blocks 
of concrete rest the columns which support the stands. 

The columns, being poured separately from the caps, 
are held in place with bond steel projecting from the 
cap into the column. The columns themselves vary 
in size as the load increases from the inside of the 


stands to the outside and from the lower level up. The 
columns are reinforced with deformed steel tied in with 
hopps. The fire proofing is assured by means of 
cement “dough nuts’? which hold the reinforced in 
place. The forms for the column consist of heavy 
lumber tied together with 4x4-inch timbers, these in 
turn being held together by steel rods. Much care 
had to be exercised in pouring columns due to the 
excess lateral stress created by settling concrete. The 
largest columns were poured in sections to guard 
against any bulging effect. 

After about ten days to two weeks these forms could 
be removed and after careful cleaning and oiling used 
again. The columns were tied with the deck itself 
by means of bent steel bars imbedded in the columns. 

The deck, which actually holds the seats, consists of 
4-inch slabs or treads and 4-inch risers, both being 
reinforced. The deck extends between girders con- 
necting the columns and between beams connecting the 
girders at the columns. The deck then actually covers 
an area approximately 17 feet x 19 feet, these distances 
changing with the location of the columns. But as 
each riser is actually an individual beam four inches 
thick and from nine inches to fifteen inches deep, the 
slab to be carried by these beams would only be the 
tread distance between risers. So the strength of the 
deck itself, theoretically, is far in excess of the load to 
be placed upon it. The risers are all heavily rein- 
forced with double bent steel and serve as actual 
beams. The treads all have a slope of 14 inch to ensure 
drainage. The actual construction of the form for the 
deck consisted of a lower box, to hold the inert concrete, 
in the shape of the deck itself; in front of these were 
hung face forms. To hold the concrete until it had 
gained sufficient strength to become self-supporting 
was a problem. It was solved by means of a dense 
shoring by 4x4-inch timbers. The deck was poured in 
sections, consisting of two panels, a panel being the 
distance between rows of columns and extending from 
the front to the rear of the stands. These pours, once 
started, were finished the same day and separate pours 
were held together by bond steel. With the exception 
of the north, east and southeast curb lines no allow- 
ance was made for expansion, but cold-water paint 
was applied on the intersecting face of separate pours 
to prevent a close bond and allow a slight slip. The 

(Continued on page 22) 
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Increasing Power Station Efficiency by Using 


Distilled Water 


Ernest H. Cuapin, ’20 


HAT prevents a boiler from giving the most 

pounds of steam for a pound of coal? What keeps 
it from making a run of 300 per cent. of rating? These 
-are vital questions in all power plants, large and small, 
in a more or less degree. As the size of the station in- 
creases, the relative importance of such points becomes 
the subject of careful investigation by the operating 
superintendent, and the design engineer. The modern 
central station, producing electrical energy from coal, 
and distributing this electricity over a large area, has 
been developed to a point of maximum economy, 
practically speaking, from the viewpoint of the turbine 
room. The boiler room, with its auxiliaries, is a field 
where the possibilities of cutting down the pounds of 
coal for a kilowatt produced, are yet to be developed 
to their fullest extent. 


For the larger station in particular, any raw water, 
or natural water, is an imperfect water for the feeding 
of boilers. Scale forms on the boiler tubes, decreasing 
the efficiency of operation, and making shut-downs and 
cleaning necessary. Solids accumulate in the boiler, as 
sludge, or mud, and necessitate the blowing down of 
boilers, with the accompanying waste of heat. The 
solids held in solution also limit the overload capacity 
of the boiler, for after passing a certain limit, priming 
of the boilers occurs, and the superheaters, and even 
the turbine blading becomes fouled with mineral matter, 
carried over with the steam. 


The use of a surface type condenser, where most of 
the steam produced in the boiler, and going to the 
turbine, is returned as condensed steam, is a great 
benefit in such a situation. Here, in an efficiently run 
plant, the losses of water, either in the form of steam 
leaks, or water leaks, from various places, will run less 
than five per cent. of the total boiler evaporation. This 
loss has to be made up by the introduction of water 
from the outside. If this water is “‘hard’’, or contains 
solids of any sort, it will gradually bring about the 
conditions in the boiler mentioned above. It must 
be either treated in some way, or purified so that this 
harmful effect is minimized. 


Treating systems, regardless how efficient, produce 
a water which only to a more or less incomplete degree, 
gives a perfect boiler feed water. Some solids, either 


scale-forming, or not scale-forming, are left in the 
water, after treatment, so that if scale does not actually 
form in the boilers, boiler blow-down is still necessary, 
and boiler priming is a consideration. 


So the perfect boiler feed should be one which elimi- 
nates all of these things. Distilled water is the one 
answer to all of these questions. Supplying the power 
station cycle with distilled water, to make up the water 
losses which occur, means that at all times the water 
going to, and the steam coming from the boilers is pure, 
and free from all contaminating foreign matter. No 
boiler blow-down is necessary, and the heat losses 
occurring by such blowing down are avoided. The 
boilers can be run at the highest possible overloads that 
the stokers and firebox can furnish, without priming. 
Corrosion is largely eliminated, and shutting down of 
boilers for cleaning, repairs, and general maintenance 
is. minimized. 
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FIGURE 1 


In the modern station, distilled water has been 
adopted, and found to be the answer, in a practical way, 
to these questions. Figure 1 shows a Double Effect 
Film Evaporator installed by the Wheeler Condenser 
and Engineering Co., in the new Colfax station of the 
Duquesne Light Co., Pittsburgh, Pa. This station is 
located on the Allegheny river, where the water is not 
only hard, but contains suspended matter of various 
sorts. 
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The evaporator takes steam from the auxiliary line, 
at approximately three pounds’ gage pressure, and a 
vacuum of twenty-six inches is maintained on the vapor 
end of the last effect, all of the heat from the evaporator 
being recovered by the use of the main condenser con- 
densate as the cooling water for the auxiliary evaporator 
condenser. 
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How THE EvAporATorR Fits INtTo THE HEAT BALANCE 
Or A. POWER STATION, Ate HEAP GOING To THE 
EVAPORATOR IS RETURNED TO THE BOILERS. 


The general arrangement of the evaporator is shown 
in figure 2, regarding the fitting in of the evaporator 
into the heat balance of the rest of the power station. 
All of the heat is recovered, and there is no charge 
against the evaporator for the distilled water produced. 
The operation of an evaporator is generally understood, 
in that it takes steam at, say three pounds’ pressure, 
and the distillation of water takes place by maintaining 
a vacuum on the vapor end of the unit. 


The raw water passes into the evaporator, and as the 
vapors are distilled, the residual mineral content. is 
concentrated. A continuous blow-down, or discharge, 
is maintained from the evaporator, to remove the solids 
in solution, and to keep the concentration in the 
evaporator down to a certain point. 


It can easily be seen, that all mineral matter, and 
sludge, which formerly, without evaporators, passed 
into the boilers, now are being handled by the evapo- 
rator, and provision must necessarily be made to keep 
the evaporator from being scaled up. Evaporation 
under a vacuum largely prevents such accumulation of 
scale, and in the unit at Colfax, the evaporator is 
arranged in such a way that any scale tending to form 


on the tubes, does not accumulate, but is continually 
cracking off, thus making it possible to get the full 
amount of distilled water from the evaporator at all 
times, without shutting down, and mechanically re- 
moving the mineral scale from the tubes or coils. Con- 
tinuous operation is very essential for an evaporator 
unit, in order to have it work into the station operation 
to the highest degree of satisfaction. 


In the unit at Colfax, a surface condenser is installed, 
to produce the vacuum on the evaporator. Figure 3 
shows a jet type condenser, where all of the main con- 
denser condensate passes through it, and is discharged, 
along with the distilled water produced, and the steam 
supplied the evaporator, by the tail pump, at the base 
of the condenser. This type of unit gives a very satis- 
factory arrangement for many cases, and has advan- 
tages over the use of a surface condenser. 


Water at the Los Angeles Gas and Electric Co. plant, 
in Los Angeles, has total solids amounting to over fifty 
grains per gallon, which is very hard water, and totally 
unfit for boiler feed, without distillation. The unit 
shown in figure 3 is being installed in the new station, 
where it will produce 20,000 pounds per hour of distilled 
water. 


FIGURE 3 


A WHEELER FILM EVAPORATOR FOR THE LOS ANGELES 

GAs AND ELEcTRIC Co., Los ANGELES, CAL. THIS 

DouBLE Errect UNIT Is DESIGNED TO OPERATE ON 

EXHAUST STEAM FROM THE STATION AUXILIARIES, AND 

TO PRopUCE 20,000 Pounps PER Hour or DISTILLED 
WATER FOR BOILER FEED MAKE-UP. 


In some cases, an evaporator running under a pres- 
sure, and using live steam, is advisable. As all the heat 
is recovered, when the unit is properly designed, just 
as it is in a vacuum-exhaust steam operated unit, no 
steam is chargeable to the evaporator. With a station 
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with economizers, however, this additional live steam 
added to the boiler feed, heating it up about thirty 
degrees, decreases the availability of the economizers, 
and for that reason, it is not advisable to use a pressure 
_type unit with an economizer station, Figure 4 shows 
the heat diagram with such a pressure evaporator. The 
boiler feed pump acts as a circulating water pump for 
the evaporator condenser, as shown. 


Up to the present time, the larger and more efficient 
central stations have been the ones to adopt the 
evaporator as a device which materially increases the 
overall efficiency of the plant. As it becomes better 
known, and engineers familiarize themselves with the 
operation, and possibilities of such equipment, it no 
doubt will be found in the smaller stations as well. 


It is proving the ultimate solution to the important 
question of getting proper boiler feed. It has proved 
itself successful also, from the standpoint of the operat- 
ing man in the power station, which is just as important, 
in a different way. 
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FIGURE 4 


ANOTHER ARRANGEMENT OF AN EVAPORATOR. HERE 

THE EVAPORATOR USES LIVE STEAM, AND THE HEAT 

IS RECOVERED AND RETURNED TO THE BOILERS bY 
THE EVAPORATOR CONDENSER. 


Some Features of Radioactivity 
H. W. Wenpt, ’23 


LANCING back upon the past of mankind, the 

whole of man’s history is seen to be a struggle 
with his allowance of energy. Primitive man was 
forced to subsist upon energy derived from the sun 
alone. Although probably familiar with fire, he was 
unlearned in the art of kindling his own. 

After he was able to apply fire to his own uses, he 
was able to draw from natural fuel resources, and so 
utilize more of the sun’s energy. Rapidly glancing over 
the gulf of time from then to the present, man sees 
himself master of a world largely nourished by the 
energy of coal, and humming with the music of inani- 
mate machinery; an industrial civilization, such as the 
world has never before known, is possible because he 
utilizes not only the sun’s energy in the form of vege- 
tation, but also the sunlight which was stored a hun- 
dred million years ago in the form of coal. He is 
squandering an inheritance, and can well look down 
to see how long his new source of life will support him. 

~The question has sometimes arisen as to how the 
universe has been able to keep going for the millions 
of years which geologists assure us even our earth has 
existed in its present form; how stars are able to dis- 
sipate so much energy into space eternally, with no 


signs of exhaustion. Consider the heat evolved from 
our sun, for instance, of which that which supports the 
earth is an insignificant trifle. Had coal been the 
source of the energy which bears the universe along, 
our sun would have been reduced to cold rock ages 
ago. Scientists have offered a few explanations, one 
of which has been that the cooling caused contrac- 
tion, which in turn produced heat by compression. 
This action doubtless takes place, but it is ridiculous to 
ascribe any great amount of heat to it. With the dis- 
covery of radioactivity, however, an easy and certain 
solution is offered, and a probable answer is given to 
the previous question: the future of civilization when 
coal is exhausted. 

Radioactive bodies exhibit four distinctive and 
unique properties. They affect a photographic plate 
in the same manner as light; they excite phosphores- 
cence in certain substances when brought in proximity; 
they make air, ordinarily an insulator, a conductor of 
electricity; and, finally, they evolve heat continuously 
without apparent exhaustion. Since this last is the 
most interesting and important as far as the future of 
the universe is concerned, this feature alone shall be 
discussed. 
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We are in the habit of thinking only of radium in 
connection with radioactivity. Radium is only one 
of a series of about twenty radioactive minerals. The 
sole reason that it takes precedence over the others is 
that it is more intensely radioactive, and that its hfe 
is neither too long nor too short, relative to the life of 
man, to be studied conveniently by him. The energy 
evolved from radium per year is about 150 times that 
produced in the combustion of the same weight of 
coal. Its life is about 2,500 years, and therefore before 
decay is at an end, energy to the extent of a third of a 
million times that of coal will have been liberated. 
One fundamentally new ground which this perennial 
supply of energy opens in the physical science, is the 
nature of the rays emitted. 

The various minerals produce three types of rays, 
which are classed as Alpha, Beta and Gamma, accord- 
ing to their power to penetrate matter. Beta rays are 
one hundred times as penetrating as Alpha, and 
Gamma rays are one hundred times as penetrating as 
Beta rays. Gamma rays penetrate a foot thickness of 
solid iron. The theory, which has been held almost 
from the first concerning the nature of the rays, is that. 
the Beta and Gamma class consist of an intense ejec- 
tion of e’ectrons, or elementary particles carrying a 
negative electric charge. The Alpha ray is a continual 
throwing off of positively charged helium atoms, and 
so actually consists of matter. 

Theories concerning atomic structure have keen 
revised to explain these rays. The accepted nuclear 
theory states that the atom is a miniature solar sys- 
tem, the negative electron occupying the atomic vol- 
ume with their orbits about a central mass with a 
positive charge. This is mentioned only to suggest 
the infinite complexity of matter as brought out by 
the discovery of radioactivity. 

The Alpha particles which are ejected by redium 
have been accurately counted by Sir Ernest Ruther- 
ford. Per milligram of radium the number per second 
is 136,000,000. Many inexperienced scientists regard 
the atomic theory as hypothetical, but when an instru- 
ment can be devised which actually counts the atoms 
entering it the theory seems conclusively proved. 
This is considered one of the triumphs of modern 
science. ; 

The speed with which Alpha particles are expelled 
is about 11,000 miles per second. The swiftest flight of 
matter previously known has been that of shooting 
stars, which may attain a speed of twenty to forty 
miles per second. Since kinetic energy is a function of 
the square of velocity, these helium atoms would heve, 
mass for mass, energy a quarter million times that of 
any previously known matter in motion. 


Another property of radioactivity previously un- 
heard of in physical science is the transmutation .or 
slow evolution of radioactive elements to elements of 
lower atomic weighi... The dream of the alchemist, 
“the philospher’s stone’’,so far from being a chimeral 
idea, is in continual operation in nature. This matter 
was given a new lease of life about a month ago, when 
a Yale physicist left for Germany to investigate reports 
of synthetic gold. According to the theory advanced 
by Rutherford and Soddy two decades ago, and since 
proved correct, uranium is the parent metal of a series 
of almost a score of elements, each of which changes 
during a definite period to the next heaviest in the 
series. Four elements intervene between uranium and 
radium, but if uranium were left long enough, perhaps 
ten billion years, it would completely change to 
radium. The element which is produced by the decay 
of radium is a gas called emanaton, which in turn be- 
comes a metal after an ephemeral existence, showing 
how total the changes are. After its long succession of 
changes, it is believed that the parent metal eventu- 
ally becomes lead, as the end product. The atoms of 
each newly formed radio-element proceed to disinte- 
grate and expel the fragments of matter which consti- 
tute the rays. The old atom is therefore rearranged. 
If the former radio-element was one which expelled 
Beta rays, the number of evolving electrons has been 
reduced, but this does not alter the atomic weight of 
the new element, since the atomic mass is concen- 
trated in the nucleus. If, however, Alpha rays have 
been expelled, the helium atom, of weight four units, 
has been removed from the element formed. and conse- 
quently its atomic weight is four units less than that 
of the preceding element. All this has been verified 
by experiment. 

Transmutation may be observed to go on spontane- 
ously before our eyes in many minerals, and the only 
problem to be met is, how to control the disintegration 
and speed it up to an extent sufficient to apply to our 
needs. All heavy elements would, if they could be 
artificially transmuted into lighter ones, evolve energy 
on almost the same scale as what we know as radio- 
active elements. It is certainly reasonable to suppose 
that all metals are undergoing spontaneous evolution, 
but since their period may be extremely long, this 
evolution is not observable. In addition, it has been 
shown that if the Alpha rays travel less than five thou- 
sand miles per second, they do not respond to the 
present tests, which may be an additional reason for 
the apparent non-activity of the less heavy metals. 
Artificial transmutation is beyond the power of man 
to effect, but since the method only is lacking, the 
world awaits the man who will be able to produce 
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infinite energy, and manufacture elements at will. 
The goal of the alchemists will be reached, because all 
that is necessary to make gold from mercury, for in- 
stance, is to expel from the mercury atom one Beta 
- particle, which will make thallium; then one Alpha 
particle which will make gold. It seems quite simple. 
In addition, energy worth a thousand times the value 
of gold will be secured. 


’ 


Soddy in his “Interpretation of Radium” has 
pointed out that men stand today, with regard to the 
newly recognized internal stores of energy in matter, 
where primitive man stood with regard to the energy 
liberated by fire. The primitive man recognized the 
energy of combustion from natural conflagrations, but 
was unable to control it for his own purposes. We are 
aware of the existence of the energy from the natural 
process of radioactivity, and at some period of the 
future, shall doubtless control the action as effectively 
as we now control fire. 


In connection with the ultimate stable product of 
transmutation, an interesting sidelight is given on the 


probable age of the earth. The end product, which 
apparently is stable, is lead. If lead be found in uran- 
ium material, it indicates the lapse of a certain length of 
time during which it formed, one per cent. signifying 
80,000,000 years. A better method is by the helium 
test, every cubic centimeter of which indicates 9,000,- 
000 years. This could not have been initially present, 
since the gas forms no compounds. The oldest rocks 
appear to be more than 1,500,000,000 years in age, 
which exceeds the eons of time which even geologists 
claim for the age of the earth. 

The amount of heat which is radiated into space by 
the earth has long been known. It has been caleu- 
lated, that if a layer of rocks of average composition of 
pitchblende fifty miles thick encrusted the earth’s in- 
terior, the radium would supply the whole of this lost 
heat. Therefore there is no difficulty in accounting 
for the source of heat to maintain existing temperature 
for the billions of years that uranium would continue 
to produce radium. If the same reasoning be applied 
to the universe, the source of cosmic energy is no longer 
a mystery. 


Manufacture of Alum 


Wiuiarp V. Jongs, 25 


ECALL the time your girl had been away for two 

weeks? The night before she was to come back, 
you peered into the mirror and discovered a swelling 
on your lip. A fever blister! You groaned out the 
words. Hastily you sought around for a quick home 
remedy. Then in your direneed you found a piece 
of alum and by its aid dried up the obstacle in time to 
make yourself presentable. 

Again! You were laboring at Chem. 1 or slaving at 
Chem. 2. In the course of time you learned that 
Aluminum sulphate united with Alkali salts to form 
double salts or alums of the general type: R,SOx,. 
AL(SO,)3. 24H,0 and straightway you proceeded 
to forget the formula. Perhaps you wondered how 
this alum was made and then again perhaps you 
didn’t. However, we will give you the benefit of the 
doubt and proceed to explain. 

Bauxite, the cheapest aluminum ore obtainable, is 
used for the raw material. It is a hydrated oxide of 
aluminum and iron. The specifications for the ore 
call for an average aluminum content of 55 per cent., 
the iron content not to exceed .2 of 1 per cent. The 
smaller the iron content, the better the bauxite. Most 


of the bauxite is obtained from the South, notably 
Georgia and Alabama, though considerable is imported 
from South America. 


The bauxite is dried and then disintegrated in a 
crusher. From the crusher it is conveyed to the 
“attack boxes”. These are lead-lined boxes heated 
with exhaust steam; 5,000 pounds of bauxite is mixed 
with 4,700 pounds of 50° Beaume sulphuric acid, the 
ordinary chamber acid, to form one “attack”. This 
‘““attack”’ is boiled for four hours after which time it is 
tested with propalein, a special indicator, to see if any 
acid has remained uncombined. The “attack’’must 
show a slight basicity, and if it does not, more of the 
bauxite must be added. 


The presence of unreduced iron in the alum is 
extremely undesirable because the ferric compounds 
formed give the alum a reddish cast and no one wants 
red alum. Not that it makes any difference in the 
alum, but you can’t convince a customer that red 
alum is of any use. We say no one but we recall one 
customer who received a batch of slightly red alum. 
The manufacturer rested uneasily over the outcome, so 
imagine his surprise when the customer sent in a rush 
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order for more with the specifications that it should be 
redder. The astounded manufacturer was in aquan- 
dary for there was no time to prepare a batch of 
unreduced alum. The idea of putting red lead in 
ordinary alum for a pigment was discarded and finally 
the manufacturer hit upon a novel idea. He ordered 
his men to scrape the reddish-brown rust from the 
beams above the attack boxes and powder it. This 
made an excellent pigment, for, when mixed with the 
ground alum, a nice shade of red was obtained at 
negligible cost. The customer. was pleased, the manu- 
facturer was happy. Everyone was satisfied. It was 
Utopian. 

Ordinarily, the iron is reduced from the ferric to the 
ferrous state while in the “Attack boxes”. A solution 
of barium sulphide is used for the purpose. - The ferric 
sulphate is reduced to ferrous sulphate, the barium 
sulphide going to barium sulphate and settling out as 
an insoluble white residue. 


The concentration of the alum liquor at the end of — 


the boiling is 46°B. This liquor is drained off into 
settling boxes, diluted to 28°B. and allowed to settle. 
From the settling boxes, it is pumped up to the “ser- 
pentine boxes”? which are also lead lined and steam 
heated. Here the liquor is boiled down to the requisite 
concentration, either 58° or 62°B. according to the 
desired strength of the alum. The hot concentrated 
alum liquor is poured on lead-covered floors where it 
solidifies in a few hours. It is broken up, put through 
crushers, packed and sold as 17 per cent. aluminum 
sulphate. Extra concentrated alum of 22 per cent. 
strength is obtained by putting the 17 per cent. alum in 
driers and drying it for twenty-four hours. The 
greater quantity of alum is sold to paper manufacturers 
for use in the making of paper, but considerable goes 
to water works for the purification of water. 

Certain customers desire an alum free from iron and 
this is responsible for the manufacture of “Iron Free 
Alum”. The liquor for this process is not reduced by 
Ba 5S in the “attack boxes” but is drained directly into 
tubs and treated with sodium manganate which imme- 
diately turns to the red sodium permanganate. A 
hydrated double oxide of iron and manganese forms and 
settles to the bottom of the tub as a purple sludge. 
This treatment is continued three times before all the 
iron is taken out. The sludge with its iron and manga- 
nese content is drawn off, pressed free from water and 
put into a tower where it is saturated with the vapors 
of burning sulphur. Manganese sulphide is formed 
and is added to the alum solution to take out the red 
permanganate color. This it does by reducing the 
permanganate to the colorless and soluble manganous 
sulphate. Bisulphite of sodium is then added to make 


the solution water-white, acting as a reducing agent 
in a way similar to the manganese sulphide. From 
then on the process is the same as for ordinary alum. 
A much whiter compound is obtained entirely free from 
iron. It is much used as a pickling alum and in the 
making of fine white paper. 


You may have been confused by the use of the term 
alum in reference to aluminum sulphate. However, 
that is simply a trade name. The manufacture of 
ordinary alum or the so-called crystal alum is com- 
paratively simple. The liquor from the “attack 
boxes”’, from which the iron has been reduced, is 
pumped into tubs and heated to boiling. A charge of 
solid potassium sulphate or ammonium sulphate, 
according to the desired kind of alum, is added and the 
whole agitated till all the solid melts. This so-called 
“melt”? is evaporated to the requisite Beaume and 
pumped into boxes. Lead stripsare suspended in the 
solution and the boxes are covered with a coating of 
paraffine to keep out dirt. The crystals deposit on the 
lead strips and grow. to very large proportions. A 
period of eighteen days usually suffices for crystalliza- 
tion. The residual liquor or “mother liquor”’ is used 
for a recrystallization and the liquor from this or 
“grandmother liquor” is subjected to another recrys- 
tallization. The crystals are separated from the strips 
and sold either in large crystals or in the ground condi- 
tion. The majority of crystal alum is used medicinally 
and for the manufacture of films. Formerly much of 
it was used as a mordant in dyeing but it is gradually 
being superseded for this purpose by aluminum sul- 
phate. 


An interesting feature of the alum plant is the 
manufacture of aluminum hydrate. Iron-free alum 
liquor is used, i. e., liquor from which the iron has been 
extracted by the sodium manganate process. Part of 
this liquor is mixed with a weighed amount of sodium 
carbonate solution. The whole is agitated and ALL 
(OH); precipitates. Remember in “qualitative” you 
learned that the hydroxide of aluminum was precipi- 
tated by a soluble carbonate instead of the aluminum 
carbonate that you would expect? Well here it is 
worked practically. This white hydroxide liquor is 
pumped into presses and washed with water for three 
hours to dissolve out the excess sodium. ‘The pressed 
white cakes, having much the appearance of brick 
ice-cream, are placed in driers and dried gently till no 
more than 5 per cent. moisture remains. It must not 
be allowed to bake which the presence of iron is sure to 
cause it to do. When ground it is an extremely fluffy, 
velvety white powder much desired and quite expensive. 
It is used as a body for inks and fine oil paints. 
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Heat Treatment of Metals 


A Recorpinc FuRNACE IN Our LABORATORY 


L. N. Gutick, B.S. iw M.E. 


F A specimen of steel, sufficiently high in carbon 
content to permit hardening, is placed in a furnace, 
and subjected to a gradually increasing heat, a chem- 
ical and physical change will take place. The chemical 
change is generally explained as the point at which the 
iron and iron carbide of the steel form a complete solu- 
tion, one in the other. The heat necessary to bring 
about this chemical change is absorbed from the steel 
specimen, and results in the physical change, evidenced 
as a lowering of temperature for a very short interval. 
As soon as the chemical transformation has been com- 
pleted, the temperature of the specimen continues to 
rise as before. If, in turn, the sample is slowly cooled, 
the reverse of the above reaction takes place, but at a 
slightly lower temperature. 

These points are commonly known as “decalescence”’ 
and “recalescence’’ points respectively, and the former 
is of great value to the steel treater in determining the 
proper hardening temperature. Particularly is this true 
of carbon tool steels and alloy steels, other than “high 
speed”. In fact, in the case of high speed steel the 
decalescence temperature is of no value at all in deter- 
mining the satisfactory hardening temperature, since 
it generally lies several hundred degrees above the 
critical point. 

With carbon and alloy steels, the case is different, 
for were it possible to quench a specimen at the instant 
that the complete solution took place, so as to “trap”’ 
the steel in that condition, the finest qualities would be 
obtained. Fineness of texture, maximum hardness, 
minimum expansion and contraction would be con- 
tained in one piece. The condition of instant quench 
is approximately obtained in practice by permitting 
the temperature to rise 50° to 75° above the decalescence 
point. This permits thorough heating, and allows for 
the inevitable drop in temperature while transferring 
from the furnace to the quenching bath. Too much 
heating above critical is, however, just as harmful as 
not enough, since a coarse grain is sure to result. 

It can be seen from the discussion in the foregoing 
paragraphs, that proper determination of the critical 
temperature is essential to hardening a specimen for 
efficient use. The common method in the past was to 
quench a given composition of steel at various temper- 
atures until satisfactory results were obtained, and 
then harden all samples of like composition at the same 
temperature. It often happens, however, that, due to 


some inherent characteristics, like chemical composi- 
tions do not always have the same critical points. This 
naturally results in having to scrap some of the work. 
If some form of recording pyrometer can be used, which 
will indicate small changes of temperature in the spec- 
imen to be hardened, the above-mentioned difficulty 
can be overcome, as will be shown later. 

A complete steel hardening and drawing outfit man- 
ufactured by the Leeds and Northrup Company was 
recently installed in the Forging Laboratory of the 
Mechanical Engineering Department. The electrical 
resistance hardening and drawing furnaces are in the 
front, the heating spaces of which are ten inches in 
diameter by fourteen inches deep. The hardening unit 
runs to 1800° F., and the drawing unit runs to 1200° 
F. On a shelf are the recording :pyrometers, opposite 
the units which they control, and similar to each other 
in every respect, except that the drawing furnace 
recorder can be set to maintain the temperature at any 
desired point, acting in conjunction with the relay 
panel below it. Below the hardening furnace recorder 
is the controlling rheostat for that unit, making perfect 
temperature adjustment possible. 

The recording pyrometer is made to operate on the 
potentiometer system, and the galvanometer pointer 
serves to operate (when deflected) as an indicator to 
a motor-driven mechanism which moves a contact over 
the slide-wire the proper amount, and keeps the oppos- 
ing e.m.f. balanced with the thermocouple e.m.f. If 
the galvanometer pointer ceases to be deflected, it is 
an indication that the e.m.f. of the thermocouple is 
constant, and consequently that the temperature at 
the hot endof the thermocouple is neither rising nor 
falling. While the contact is being moved over the 
slide-wire, the recording pen is being moved horizon- 
tally a like amount and indicates at al] times the hot 
end temperature. At the same time the record sheet 
is moving vertically at a definite rate, with the result 
that a continuous red ink curve of temperature against 
time is plotted. 

But the important thing about the recorder is that 
it is so delicate that it will show minute changes of 
temperature in the specimen when the latter is placed 
in contact with the thermocouple. This occurs even 
though the furnace temperature is constantly increas- 
ing, and results in a decided bend or hump in the re- 

(Continued on page 25.) 
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MEN ABOUT TOWNE CLUB 


Although the school year has but 
little more than started, the Men 
About Towne Club is already plan- 
ning actively for the Engineers’ 
Show of 1922. As has been the 
custom, the production will precede 
the Christmas Holidays. The dates 
of December 13th, 14th and 15th 
have been selected tentatively and 
these nights will probably see the 
new show—as yet unknown—pre- 
sented for the first and last times. 

Officers for the current year are: 

President—Robinson, Ch.E. ’23. 

Vice-President—Sutherland, M. 
E. 724. 

Secretary—Arthur, E.E. ’23. 

Treasurer—Manz, E.E. ’23. 

Manager—Lipp, Ch. 723. 

As in other years there will be 
competition for the honor of writing 
the book. Any undergraduate of 
the Towne School is eligible, and it is 
hoped that many of our full-fledged 
and embryo humorists will en- 
deavor to transcribe their oral 
witticisms to paper. There is the 
usual $25 prize for the chosen book. 
Keep within these limits: two acts 
of one scene each, to take about 
one hour and a half to perform. 
There are about a dozen musical 
numbers, the melodies for which also 
are written by the students. Any 
of the club officers will gladly 
receive manuscripts and _ scores. 
Competition closes October 28th. 

The club is fortunate in having 
many of its “stars” back this year 
and everything points to another 
successful production. “All for 
Love” and “All for Nuttin’” of 
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last year and two years ago are still 
fresh in the mind, and it will be no 
easy task to sustain the reputation 


for cleverness that the club has 


acquired. The music and dancing 
are always particular features. 


A large turnout is expected when 
the call for candidates is issued. 
Freshmen in particular are urged 
to try out for it will be up to them 
to carry on the traditions of the 
club in a few years. Anyone mak- 
ing the show, in any capacity, is 
eligible for club membership, al- 
though freshmen must be content 
to wait a year. This is a good 
opportunity to tune up for Mask 
and Wig and to get into an activity 
that all Towne is proud of and one 
that is well known on the campus. 


ALEMBIC SOCIETY 


The Alembics, the Chemical Sen- 
ior Society, for this year are: 
Cubberly, Lipp, McMullen, Robin- 
son, Stehle and Wall. 


HEXAGON SOCIETY 


The Hexagon Senior Society is 
composed of the following men: 
Miller, Morgan, Murdock, Strain, 
Wheeler and Zimmerman, elected 
at the close of the last semester. 


PRIESTLEY CHEMICAL 
SOCIETY NEWS 
Encouraged by the successes of 
last year’s activities, the Priestley 
Club is very enthusiastic over the 


bright outlook for the new school 
year. A drive for members among 
the Freshman class is already under 
way, and we can confidently hope 
to add many more names to our 
already greatly augmented enroll- 
ment. The membership fee will 
probably be a little higher this year, 
but the extra money entitles the 
new member to one of the newly 
adopted pins—an Erlenmeyer flask 
bearing the legend “Priestley 
Chemical Society”’, in black letters. 


J. William Lipp, ’23 Ch., Presi- 
dent of the Society, intends to bring 
before us more lecturers of the same 
calibre as those who entertained us 
so well at our smokers last year. 


It is hoped that another edition 
of the annual Priestley Chemical 
Society Show will be possible. We 
recall with satisfaction the popu- 
larity of last year’s production, 
“Who’s Zoo in Chemistry”’. 


ENGINEERING ASSOCIA- 
TION 


After. three days of intensive 
membership campaigning, the As- 
sociation held its Freshman Re- 
ception and first smoker of the year, 
on Wednesday evening, October 
11th. A goodly number of white- 
buttoned yearlings appeared and 
were welcomed in rousing fashion 
by the upperclassmen. Advice and 
exhortation flowed freely from the 
lips of Dean Clewell, President 
Miller, Coaches Heisman and Stew- 
art and the other notables present, 
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If but a fraction sinks in and lodges 
somewhere within the shaven cran- 
iums, what a promising group this 
class will be—maybe. 


The Men About Towne Club 
entertained with a novel dancing 
act, and music was heard by some 
during conversational lulls. Re- 
freshments and smokes topped a 
“bully”? evening, as Professor Fer- 
nald would say. 


The Association is young, but it 
has solid foundations. It encour- 
ages and supports all Engineering 
activities, and through the medium 
of its frequent meetings and smo- 
kers affords contact with each other 
and with interesting phases of en- 
gineering and scientific work. 


You can’t be a good Pennsy]l- 
vanian if you’re not a good En- 
gineer. Support the Engineering 
Association ! 


ALPHA CHI SIGMA 


There has been a new honorary 
society on the Engineering campus 
for some little time. Alpha Chi 
Sigma, the national chemical fra- 
ternity, has established its Alpha 
Tota chapter at Pennsylvania, with 
headquarters in the Harrison Labor- 
atory. There are thirty-four chap- 
ters in all the leading scientific in- 
stitutions of the country, as well 
as numerous alumni branches. 
Practically the entire chemistry fac- 
ulty are members here, and the 
fraternity emphasizes high grade of 
character and personality as well 
as scholastic attainments. 


TAU BETA PI 


The attention of all freshmen 
engineers is called to the existence 
of a chapter of Tau Beta Pi at 
this University. 


Tau Beta Pi is an_ honorary 
engineering fraternity of national 
reputation to which all students in 
the Towne Scientific School who 
maintain a high scholastic standing 
during the first three years of their 
course are eligible for election. 


The objects of this organization 
are, “to mark in a fitting manner 
those who have conferred honor 
upon their Alma Mater by a high 
grade of scholarship as undergrad- 
uates, or by their attainments as 
alumni; and to foster a spirit of 
liberal culture in the Engineering 
Schools of America.” 


CIVIL ENGINEERING 
SOCIETY 


Are E. 


Plans for the present term have 
been formed, and numerous meet- 
ings are scheduled at which promi- 
nent engineers will lecture. A very 
successful year is predicted as the 
officers of the society have the 
hearty support of Prof. Berry, the 
new director of the Civil Engineer- 
ing Department, and the entire 
civil engineering faculty. 


A membership committee has 
been appointed, with Mr. R. Beatty 
as chairman, and a 100 per cent. 
enrollment is expected. The fol- 
lowing executive committee has been 
approved by President Lindsay. 

Senior—K lauder. 

Junior—Test. 

Sophomore—Firth. 

Freshman— 


A member of the freshman class 
will be appointed next month. 


The dues for the year will be $1.25 
and will entitle the Civil Engineer- 
ing Society men to membership in 
the Student Chapter of the Ameri- 
can Society of Civil Engineers and 
the Engineering Association of the 
University. 


WHITNEY ENGINEERING 
SOCIETY 


Ticket Committee: Chairman, 
Joseph Hewlett, Jr.; William Foley, 
Harry Walker, George Russel King, 
Ralph Van Kleck, Samuel Then- 
hard, Joseph D. Bush, 
O'Toole. 


Cryil 


Entertainment Committee: Chair- 
man, David Beard; Edward Shum- 
way, Joseph Brown. 


Refreshment Committee: Chair- 
man, Howard Ross; Theo. N. Spen- 
cer, Orne P. Arnison. 


At this time a word might be 
mentioned for the benefit of the 
Freshmen, in regard to what Whit- 
ney is and what it does. This is 
the society for undergraduate 
Mechanical Engineers in the Towne 
Scientific School banded together 
not only for the purpose of socia- 
bility, but also with the idea of aid- 
ing men along the educational line 
in the form of lectures and moving 
pictures. 


This year Whitney hopes to ob- 
tain some of the Wharton School 
Professors to speak with the idea of 
giving the engineers an insight into 
business which is a point of vital 
importance to him. 


Later on it has also been planned 
to offer a prize in the form of money 
for the best article on a technical 
subject. This will only be open to 
members of Whitney. 


The dues for the year will be the 
same as last, namely $1.25. This 
automatically makes a member of 
the Whitney Engineering Society a 
member in the Engineering Associa- 
tion. Every Mechanical Engineer 
should become a member and we 
not only hope but expect 100 per 
cent. from the four classes. 
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| Engineering News & 


The University of Iowa is having 
an all-steel stadium erected. Even- 
tually it will be completed into a 
double-decked bowl. The cost will 
be about $5.50 per seat and when 
completely finished it will seat 
40,000 persons. This is the first 
instance of anall-steel grandstand. 
The American Bridge Co. is fabri- 
cating the material on the basis of a 
new design by B. J. Kambert. 

—The Transit (Iowa). 


Sixty per cent. of the Presidents, 
operating Vice-Presidents and Gen- 
eral Managers of the railroads of 
this country began their railroad 
careers in the engineering depart- 
ments.—Wisconsin Engineer. 


Iowa State College sponsored the 
first radio convention held in that 
state. It took place in April under 
the direction of the campus radio 
club sponsored by the Engineering 
Extension Department. The meet- 
ings were attended by over nine 
hundred people. Several large com- 
panies exhibited the latest equip- 
ment. During the convention the 
college radio set was in operation 
and broadcasted music and _ the 
results of the Drake relays. 

—IlIowa Engineer (Iowa State). 


Iowa State is building a new 
$225,000 Physics Laboratory which 
will be completed by January Ist. 
John S$. Dodds of the Civil Engi- 
neering faculty is the engineer in 
charge of the work. 

—Iowa Engineer. 


The New York Electrical Society 
held its 4C1st meeting on May 26th. 


Dr. Frank B. Jewett, Vice-President 


of the Western Elec. Co. and Presi- 


dent of the A. I. E. E. was the 


principal speaker and gave a brief 
description of the developments 
which have made possible the loud 
speaking telephone, multiplex car- 
rier current telephony and _ radio 
telephony. 


A Dry Ceti Vacuum TuBE, which 
can be operated ninety-five days on 
a number six dry cell, if the average 
daily use of the tube isone hour, 
has recently been developed. This 
tube required a potential of but one 
and one-tenth volts and a current of 
two-tenths amperes, amounting to a 
power consumption of less thana 
quarter of a watt. The filament is 
platmum, coated with certain 
oxides, the thickness of which is 
about one-eighth that of a piece of 
tissue paper, and the width about 
one-hundredth of an inch. 


EINSTEIN 1s EXPLAINED visually 
by a six thousand foot motion pic- 
ture film recently completed in Ger- 
many. The film will be exhibited 
shortly in this country. The script 
was written by six European pro- 
fessors and it is expected that it will 
explain to many the intricacies of 
Einstein’s theory. The film con- 
sists mainly of drawings and trick 
pictures by means of which the main 
points of the theory are shown in a 
simple manner in a way which 
everyone can grasp. 
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New Power Puant For St. 
Lovuts. The Union Electric Light 
and Power Company of St. Louis has 
started work on a big new generating 
plant to cost twenty-five million 
dollars, and to have an ultimate 
capacity of two hundred and forty 
thousand kilowatts. The use of 
electricity has grown enormously 
within the past few years at St. 
Louis, and the reason given for the 
construction is that the power re- 
sources of the company, which are 
the Keokuk dam on the Mississippi, 
with a capacity of sixty thousand 
kilowatts available at this time, and 
the Ashley Street station, with its 
capacity of one hundred thousand, 
will be exhausted by 1923 at present 
rate of consumption increase. 


M. Perot of the Mendon Obser- 
vatory in France recently stated 
that he believed he had physically 
proved that time passes more slowly 
on the sun than on the earth, thus 
proving the correctness of Einstein’s 
theory of time. The Einstein 
theory is that time in various parts 
of the universe varies with gravity. 
Gravity on the sun is twenty-seven 
times stronger than on the earth. 
Dr. Perot compared, in the spectro- 
scope, the vibrations of atoms of 
the same metals burning on the sun 
and on the earth. His experiments 
showed that the vibrations ofjthose 
on the sun are much slower than 
those on the earth. The difference 
in vibrations was almost exactly that 
provided for in Einstein’s theory. 
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EDUCATIONAL AND PROFES- 
SIONAL NOTES 


New books of interest to the engi- 
neer are as follows: 

‘Modern Methods of Welding as 
Applied to Workshop Practice” by 
J. H. Davies. 

“Research in Industry” by 
A. P. M. Fleming and J. H. Pearce. 

“The  Electro-Metallurgy — of 
meee =6by ©. ©. Gow, Note:: A 
treatise on Electro-chemistry. 

*Kinematograph Studio Tech- 
nique” by L. C. Macbean. 

“The Young Man and Civil 
Engineering”’ by George F. Swain. 

‘The Economic Resources of 
Italy” by the “Credito Italiano.” 

‘Reinforced Concrete Simply Ex- 
plained’’** by Oscar Faber. 


* Of great value to the Engineer or Architect who 
has neither the time nor inclination to study the 
subject from the standpoint of the specialist in con- 
crete. Covers far more ground than the general 
engineering handbooks. Has valuable diagrams, 
tables and formulas. 


“Steam Turbines” by William J. 
Gondie. 


New Asrsuip Gas. Dr. Edward 
Curran, of the International Trans- 
portation and Manufacturing Com- 
pany of Los Angeles, recently dem- 
onstrated a new gas, currenium, 
having a weight of six and two- 
tenths pounds per thousand cubic 
feet at a pressure of thirty inches of 
mercury and a temperature of forty 
degrees fahrenheit. Its lifting pow- 
er is practically equal to that of 
hydrogen and it has the advantage 
of being incombustible, except when 
very greatly diluted with oxygen. 
Currenium can be produced elec- 
trolytically at a cost of one hundred 
dollars per thousand cubic feet. 
The process was developed in 1918, 
but the inventor was not satisfied 
with the purity obtained by the 
process as first developed and con- 
tinued his research work to date. 

~—Tech. Journal. 


CauirorniA Air Line. Regular 
air-plane passenger service between 
San Francisco and Los Angeles was 
begun a little more than a month 
ago when six planes made their first 
trip for the operating company. 


The Long Island R. R. has oiled 
its roadbed, using over 150,000 gal- 
lons for this purpose. The oil is 
contained in a tank of 8,000 gallons 
capacity and is spread over the 
tracks and also to three feet on each 
side. C. D. Baker, the General 
Superintendent, says the oil not 
only eliminates dust but also pro- 
longs the life of the ties and causes 
water to readily run off the ballast 
instead of seeping through it to 
cause injury to the roadbed. 


Is Ernste1n Wrone? That the 
Einstein Theory contains a funda- 
mental error is a claim made by 
M. Guillaume who hopes to prove 
the error by his ellipsoid method. 
Ex-Premier Painleve, a celebrated 
mathematician, has arrived at the 
same conclusion by a_ different 
method. M. Guillaume is of the 
same family as Albert Guillaume, a 
recent winner of the Nobel prize. 


VEHICLE TUNNEL UNDER THE 
Hupson River. Work has been 
started at West and Canal Streets 
in New York. The completed tun- 
nel will be ready in about four years 
and is to cost $19,331,723. The 
tunnel will have twin tubes. 


The University of Chicago de- 
partments of political economy and 
education have put into permanent 
form the series of bulletins ‘‘ Lessons 
in Community and National Life,” 
put out by the Food Administration 
and Bureau of Education during the 
war. 


Dr. Harvey C. Hayes, Physicist 
of the Naval Engineering Station at 
Annapolis, has designed a new ap- 
paratus which is a radio sounding 
device for registering ocean depths. 
The device has been tried out by the 
Navy and has proved a complete 
success, registering automatically 
and instantly depths from 2,400 to 
28,000 feet in the experiment. 
Sound from an oscillator, installed 
in the ship, is projected against the 
ocean bottom and rebounds, being 
received by sensitive apparatus. 
The elapsed time is automatically 
measured. This invention — will 
revolutionize the charting of ocean 
beds and is a big step forward over 
the old plumb line. 


According to a press announce- 
ment, the Universities of Wisconsin, 
Iowa and Nebraska, Tufts College 
and New York University have 
announced lecture courses to be 
broadcasted from their respective 
radio stations. Dean Lough of 
N. Y. U. is also quoted as saying 
that “loud speakers”’ are to be used 
in the various classrooms, so that 
one professor may lecture simul- 
taneously to several classes. At 
Tufts College, one feature of the 
plan is to have a course of a popular 
nature for boys of about fifteen 
years of age. At certain specified 
periods the professor will answer by 
radio the questions which have been 
submitted to him by mail. 


At the University of Arizona the 
authorities have undertaken a scien- 
tific study of dormitory life with the 
idea of working out a system most 
conducive to general health. As a 
result of this study all dormitory 
suites have been equipped with 
sleeping porches. The students 
must use. these sleeping porches or 
they cannot live on the campus. 
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CALIFORNIA PowrrR DEVELOp- 
MENT. The Southern California 
Edison Company has its plans well 
under way for its new hydro-electric 
power plant. Big Creek Number 
Three, which will be the fourth and 
largest plant in the company’s ex- 
tensive Big Creek Development. 
It will have an ultimate capacity of 
one hundred and _ fifty thousand 
kilowatts and will tie in with the 
other plants ‘n the district feeding 
the two hundred and seventy mile 
transmission line to Los Angeles. 
For the initial installation there will 
be three 28,000-kva. vertical water- 
wheel generator units; seven 18,500- 
kva., 220,000-volt transformers; six 
36,700-kva., 220,000-volt auto trans- 
formers; and 24 high-tension circuit 
breakers for 220,000-volt service, 
with miscellaneous auxiliary and 
switching equipment, all of which 
has already been ordered from the 
Westinghouse Company. 

The generators will have a normal 
continuous full load rating of 28,000- 
kva. at 89.4 per cent. power factor 
and will be three-phase, for opera- 
tion at 50 cycles and 11,000 volts 
at428r.p.m. The exciters are to be 
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direct-connected. The generators 
are to be designed for operation at 
60 cycles and 12,500 volts at 514 
r.p.m. 

The transformers will be single- 
phase, 50 cycles, oil-insulated and 
water-cooled and are designed to 
step up from 11,000 volts at the 
generator to 220,000 volts on the 
line. The high-voltage winding will 
be connected in star with graded 
insulation and the neutral solidly 
grounded. They will be the largest 
220,000 volt transformers ever 
built.—Power. 


Through the commonwealth fund 
of New York, Dr. Frank N. Free- 
man of the University of Chicago 
has been authorized to spend $10,- 
000 in research work to determine 
the value the motion picture has in 
the education of children. In this 
connection Dr. Freeman said: 
“There seem to be two general 
problems for solution. One is to 
determine what can best be taught 
by moving pictures and to devise 
means of enlarging this field and the 
second is to find ways of improving 


the pictures themselves. Visual 
education at present is not systema- 
tized. Motion pictures will not 
spread over the whole curriculum, 
but will be incorporated as a part 
of the school work. What is best to 
show is a matter for much study. 
Valuable results are obtained in the 
presentation of objects which the 
child has never seen. Experimental 
work now is going on in the Uni- 
versities of Chicago and Illinois and 
in at least two cities where there are 
large school systems.”’ 


InTERESTING METEOROLOGICAL 
EXPERIMENTS were recently begun at 
Kelly Field, Texas, under the direc- 
tion of the meteorological section of 
the War Department. Small hydro- 
gen filled balloons carrying instru- 
ments for recording pressure, tem- 
perature, and other conditions will 
be sent up in pairs to a height of 
fifteen miles. At this height one 
balloon will burst and the second, 
not having sufficient capacity to 
carry the weight of the instruments, 
will drift slowly to earth. 

—Tech. Journal. 
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Adding to Machine Quality | | 


Bilgram Bevel Gear Generators 
cut theoretically correct gears. Such 
gears are especially adapted to 
machines of the better grade. 


Come to the 


White House Cafe 
FOR GOOD HEALS 


A Restaurant knewn to every Pennsylvania 
student for serving good wholesome food 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
you use. 
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RUBE MILLER, Proprietor 
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The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 
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It will pay you to 
listen to this music 


LL over the country the whistle is blowing for 
the kick-off, the start of that great game— 
another college year. 
Be on your toes when the whistle blows. A good 
start will carry you well on toward your goal. 
Let the football candidate start by working 
away till his muscles ache from bucking the line. 
Let the aspirant for manager put in careful 
study of his team’s needs, always eager to help 
— arranging a trip or carrying a pail of water. 
Let the publications man be alert for news and 
tireless in learning the details of editorial work. 
Whatever activity you come out for, crowd a 
lot of energy into these early Fall days. 
And if a good start helps win campus honors, 
it helps win class room honors, too. The sure way 
to be up in your work is to aim now for regularity 


h Published Ms at lectures, up-to-date note-books and particular 
: Peace ls Uae attention tothe early chapters of text-books, chus 
trical Development by i : ; 
an Institution that witl getting a grip on the basics. 
be helped by what- This is best in the long run, and—selfishly—it is 
ever helps the easiest in the longrun. That is, if life after college is 


Industry. made easier by the things a bigger income can buy. 


western Electric Company 


Since 1869 makers and distributors o* electrical equipment 
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The College Book and 
Supply Store 
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Everything for the 
Student 


Instruments and Slide Rules 


3425 WOODLAND 
AVENUE 
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Gg Reed’s standard of Tailor- 


ing gives elegance and 
character to the appear- 
ance of our garments and 
assures permanent shape- 
liness and satisfactory and 
lasting service. 


Suits and Top Coats are 
priced $30 and upward. 


i JACOB REED'S SONS | 


Every genuine AIl- 
teneder Instrument 
stamped “T. A.,” 
“T. A. & Sons” or 
T. Alteneder & 
Sons.” 


takes pride in his work 


The man who takes pride in his work seeks the 
best tools the market affords. Even the most skilful 
draftsman is handicapped by inferior instruments. 


It is really more economical to invest in good 
tools at the outset, buying one at a time, if necessary, 
as your needs arise, than to be continually replacing 
cheap instruments. You will avoid annoyance, loss of 
time, and work that does not do you credit. 


For over seventy years we have faithfully and 
persistently endeavored to attain perfection in design, 
material, workmanship, temper, and finish. 

Alteneder instruments will serve you with con- 
sistent satisfaction as long as you require the use of 
instruments; you will find real pleasure in using 
them; they will enable you to turn out work up to 
the high mark you have set for yourself; you will be 
proud of their ownership. 


Catalogue mailed on request 


THEO. ALTENEDER & SONS 
1225 Spring Garden Street, Philadelphia, Penna. 


THE CONCRETE HORSE-SHOE 


(Continued from page 8) 


concrete was finished rough to give secure footing. 
Upon the face of the risers are secured the brackets 
upon which rest the seat lumber. The brackets are 
held secure in the concrete by means of lag screws. 
Since the seats are held from the concrete this does away 
with the unpleasantness of sitting directly upon con- 
crete, as is the case in most concrete stands, and also 
insures sufficient heel room. 


All entrances for the new stands are from the streets 
and the use of ramps instead of stairs greatly facilitates 
the handling of the large crowd as well as lessens the 
possibility of accidents. Corridors and concourses 
make possible trips from one side of the field to the 
other. The stands are faced in brick and ornamental 
stone arranged in arches which give the structure a 
massive and beautiful appearance. The excess space 
beneath the stands has been utilized for team room, 
rifle range, squash courts, laboratories, rowing rooms, 
ete. 


Taken as a whole the stadium presents a beautiful, 
useful and lasting tribute to any athletic endeavors 
undertaken by this, our Alma Mater. May these 
endeavors be as successful as the planning and erection 
of this huge monument. 
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Portratts of Distinction 
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1922 Class Record 
Towne Scientific 
Journal 


| OFFICIAL PHOTOGRAPHER FOR THE 
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Alpha Chi Sigma 
Men About Towne Club 


Alembic Society 


School 


1 Oa he Oe 
Engineers’ Show 
Hexagon Society 


1730 Chestnut Belmont 29 


Priestley Club Tau Beta Pi Sigma Tau 
DISCOUNT {O° 0. OF PLP. STUDENTS | 
136 S. 52d Street - Philadelphia, Pa. | 
Formerly located Telephone: 
| 
| 


GrorGE Boyp, ’14, is with the firm of Day & Zimmer- 
man of this city. He lives at 1909 Spruce Street. 


Ray Stanton, °14, is with the firm of Steel and 
Company, builders, of Philadelphia. 


SAMUEL OURBACKER, '14, is selling insurance for the 
Equitable Life Insurance Compeny of Philadelphia. 


R. S. Lanpes, 714, is with the Celluloid Company of 
Newark, N. J. His home address is 73 Carnegie 
Avenue, East Orange, N. J. 


Rosert B. Fercuson, °15, is with the William 
Cramp and Sons Shipbuilding Company, Richmond 
and Norris Streets, Philadelphia. He lives in Audubon, 
N. J., at 42 Lafayette Road. In his senior year he was 
intercollegiate champion high hurdler. 


LaunceLtot W. Suckert, °15, architect, formerly 
associated with Albert Kahn, has opened offices in the 
Capitol Theatre Building in Detroit, Michigan. 


Philadelphia Book Company | 


| 
ENGINEERING AND TECHNICAL BOOKS 
| 


17 SoutH NINTH STREET 


PHILADELPHIA | 


Please mention THE TOWNE SCIENTIFIC JOURNAL when patronizing advertisers 


The 
Fairlamb Company 


| BUILDERS’ 
MATERIALS 
| 
| 
| 


Me 


TIS”. GOTa ST, 
PHILADELPHIA, PA. 


Business Established 189] 


The John T. Dyer 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 


@ 


HARRISON BUILDING 
PHILADELPHIA 


Stanley Theatre 


Nineteenth and Market Streets 


Direction 


Stanley Company of America 


PHOTO PLAYS 


Of DISaTiINCT EON 


Showing Continuously 


11.15A.M. to 11.15P.M. 


Known Throughout These United States 
A Revelation to the American Public 
A Pride to the City of Philadelphia 


Best Theatre Orchestra Anywhere 


Don't 
F orget 
The Engineer's Show 
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A Wheeler Condenser Installation 
Is a True Economy! 


First cost is always a consideration in buying any 


50,000 Sq. Ft. Surface Condenser 


apparatus, but a more important consideration is the 
question of upkeep and operating expense. 


Upkeep and operating expense rather than first 
cost are the reasons why “one who knows’ buys 


Wheeler Condensers. 


Send for Catalogue 112-C on ‘‘Wheeler Condensers” 


WHEELER CONDENSER AND ENGINEERING CO. 


Carteret, New Jersey 


See our Exhibit—National Exposition of Power and Mechanical Engineering, New York, December 7 to 13 


HEAT TREATMENT OF METALS 


(Continued from page 15) 


corded curve at the time the steel is passing through 
the critical point. In this way is indicated, without 
error, the proper time at which to quench the speci- 
men, regardless of previous experience, and even with 


no knowledge of the chemical composition. 


In the electric furnaces are embodied all of the advan- 
tages of electrical heating, absolute control of tempera- 
ture, lack of noise common to oil and gas furnaces, 
minimum oxidization, cleanliness, almost complete 


absence of radiated heat, and minimum space occupied. 


In the recorders are embodied a permanent record of 
performance for future reference, and, best of all, 
accurate determination of critical points for hardening, 


and uniform temperatures for drawing. 


Louis MM. Kolb, Master Tailor 


SERVICE ESTABLISHED 1895 
ENOUGH SAID 


SHOPS 


3709 SPRUCE STREET 


10 MEMorIAL TOWER 


U. of P. DorMITORIES 


Cleaning, Repairing and Pressing 


FULL DRESS AND TUXEDO SUITS TO HIRE 


The Fairmount Laundry 


STUDENT SERVICE 


Harry R. Enpicorr 247 SoutH 37TH St. 


The Dutch Kitchen 


Thanks you for the past 
year’s patronage. 

We hope to see you again 
this year. 


3337 WOODLAND AVENUE 


J. L. JONES, Proprietor 
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DRAWING AND ENGINEERING 
MATERIALS 


Riefler Precision Drawing Instruments 
Sphinx Rd. System Drawing Instruments 
Slide Rules 

Drawing Boards and T. Squares 
Drawing Inks 

Drawing and Detail Papers 

Pantographs and Planimeters 

Blue, Brown and Black Print Papers 


ART SUPPLIES 


Water Colors 

Water Color Brushes 

China Ware 

Smocks 

Fabriano and Whatman Papers. 


Architectural Supply Store 


ON THE CAMPUS 


F.WEBER CO 


1125 CHESTNUT STREET 
PHILADELPHIA 


T’S a grand and ¢ lorious ‘eeling to wear 
clothes that are made solely for you; 
not only do you express your fersonality 
in them, -ut you get garments that are 


real value. 


The question of price is a secondary con- 
sideration, as we specialize in fne Suits 


and Cver oats at $°0 to $75. 
Ex eptional Vinner Jacket 
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Suits, $75 


PYLE & INNES 


Leading College Tailors 


1115 Walnut Street 


Bell ’’Phone, Spruce 4816 
Keystone ’Phcone, Race 2773 


BLUE PRINT PAPER 
DRAWING MATERIAL 
BLUE PRINTING 


BARCLAY BROTHERS 


1515 Sansom Street Philadelphia 


Factory: 1110-16 SANSOM STREET 


L. H. Forstrner, C. E 14, is now Plant Engineer 
for David Lupton & Sons Co., Philadelphia, Pa. 


Cuas. Hovis, Cu. E. ’20, has accepted a position 
as chemist with the Pure Food and Drug Department 
for the U. S. Government. He is located at present 
in New Jersey. 


Cuas. ALBRECHT, Cu. E. °18, is employed as a 
chemist with the Western Electric Co., at Leonia, N. J. 


W. A. Spooner, Cu. E., is manager of advertising 
for the Chemical and Metallurgical Engineering maga- 
zine. 


C. H. Krart, Cu. E. 714, is working on the elec- 
trical installation line at Weehauken, N. J. 


R. T. Irwin, Jr., M. E., ’20 is connected at present 
with the Wheeler Condenser and Engineering Co. at 
Carteret, N. J. 


Armstrong & Latta 
Company 


ENGINEERS and 
CONTRACTORS 


& 


Land Title Building 


PHILADELPHIA 
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DAYLIGHT ILLUMINATION. 


The angle of refraction being equal to the angle 
of incident, it is a simple matter to determine the 
correct angles to use in manufacturing glass which 
will give good illumination. But for proper in- 
dustrial plant illumination, there is more to be 
considered than mere deflection of light. The 
direct beam of light must be eliminated in order 
to prevent sun glare, which is objectionable on ac- 
count of its causing heavy shadows and strong 
contrasts which decrease the efficiency of em- 
ployees and necessitate the use of shades which 
in turn reduce the light to such an extent that 
daylight illumination any distance from the light 
source is not sufficient. Therefore, in order to 
produce a glass which when used in the windows 
of industrial plants will produce as near to ideal 
illumination as possible, we must first eliminate 
the direct rays of the sun by deflecting the light 
to the ceiling and side walls which re-deflect it 
back to a distance 25 to 50 feet from the window 
throughout the entire working area. To accom- 
plish this we have scientifically designed a type 
of glass which is named “Factrolite.” 


Factrolite consists of 30 ribs to the inch, run- 
ning at right angles, forming 900 pyramidical 
prisms or 3,600 light deflecting surfaces which 
completely disintegrate the direct beam of light 
from the sun. Furthermore, the depressions in 
the surface of Factrolite are so slight that the 
accumulation of dirt and dust is minimized and 
can be perfectly cleaned with an ordinary dry 
scrubbing brush. Incidentally, the cleaning of 
windows is most important for keeping up pro- 
duction and increasing the efficiency of any in- 
dustrial plant and should be given more considera- 
tion in plant management. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of 
Laboratory Report—‘“Factrolited.” 


MISSISSIPPI WIRE GLASS Cc 6. 
220 Fifth Avenue, 


St. Louis. New York, 


Chicago. 
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THWING PYROMETERS 


THERO-ELECTRIC 


RESISTANCE RADIATION 


INDICATING AND RECORDING OUTFITS FOR ALL 
INDUSTRIAL PURPOSES 


TWING INSTRUMENT CO., 3340 Lancaster Ave., Philadelphia, Pa. 
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and colleges. 


Westbrook Publishing Company 
R. G. BARNES & SONS 


1217 Market Street Philadelphia 


Old Mint Building 
35-37-39 N. 7th Street Philadelphia 


STEWART 


ADY 


TEASHLIGHES 


College men often need a small portable 
light and in recognition of this need the 
Eveready Flashlight, pocket type, was ———— 
designed. The most convenient and — 
safest little light ever made—fits into the vest pocket. 
We have in our stock all sizes and styles of Eveready 
Flashlights for every purpose. 


Frank H. Stewart Electric Co. 


— Cor. 7th and Filbert Streets 
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| TYPEWRITERS 
Free, One Month Rental to Students 


Large selection of different: makes. At 
$30.00 thoroughly rebuilt. 10 days’ free 


trial. One year written guarantee. 
Distribution of Portables 


1005 CHESTNUT STREET Walnut 5874 


BUNDY TYPEWRITER CO. 


YAR WAY 


SEATLESS 
BLOW-OFF 
VALVE 


25,000 Sold 


—— 


Operation: 


After valve has closed, 
shoulder S on plunger V 
engages the loose follower 
gland F. A hard turn of 
handwheel then com- 
presses packing P above 
and below ports, making 
an absolutely tight valve. 


Send for Booklet B-701 
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For general information relating to the Towne, . 
Scientific School, address 
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(Absent on Leave) (Pro Tem.) = 


Engineering Building, University of Pennsy:vania, Philadelphia, Pa. 


Ror special information relating to individual courses 
i write as follows: | 


For the Courses i in Chemistry and Chemical Engineering 
~ Pror.. WALTER T. TaGGart, Director, 
John Harrison Laboratory of Chemistry, University of Pennsylvania 
For the Course in Civil Engineering 
H..C. Berry, Acting Director 
‘Engineering Building, University of Pennsylvania 
For the Course in Mechanical Engineering 


~Pror. ROBERT H. FERNALD, Director 
Engineering Building, University of Pennsylvania 


For the Course in Electrical Engineering 


ProF. HAROLD PENDER, Director 
Engineering Building, University of Pennsylvania 
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“Word mongets” and “chattering barbers,” Gilbert called. 
those of his predecessors who asserted that a wound made 
by a magnetized needle was painless, that a magnet will 
attract silver, that the diamond will draw iron, that the 
magnet thirsts and dies 1n the absence of iron, that a magnet, 
pulverized and taken with sweetened water, will cure, 
headaches and prevent tat. _ 


Before Gilbert died in 1603, he had done sah to explain 
magnetism and eleciricity through experiment. He found 
that by hammering iron held in a magnetic meridian it can 
be magnetized. He discovered that the compass needle is 
controlled by the earth’s magnetism and that one magnet 
can remagnetize another that has lost its power. He noted 
the common electrical attraction of rubbed bodies, among 
them diamonds, as well as glass, crystals, and stones, and 
was the first to study electricity as a distinct force. 


“Not in books, but in things themselves, look for knowl. 


edge,” he shouted. This man helped to revolutionize methods 
of thinking—helped to make electricity what it has become. 
His fellow men were little concerned with him and his experi- 
ments. “Will Queen Elizabeth marry—and whom?” they 
were asking. 


Elizabeth's flirtations mean littie to us. Gilbert’s method 
means much. It is the method that has made modern 
electricity what it has become, the method which enabled 
the Research Laboratories of the General Electric Come 
pany to discover new electrical principles now applied in 
transmitting power for hundreds of miles, in lighting homes 
electrically, in aiding physicians with the X-rays, in freeing 
civilization trom drudgery. 
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Architecture —Today and Tomorrow 


HE great buildings ot today, designed in masses which rear rugged, mount- 
ing profiles into the sky, foretell even greater and more massive structures 
for the next half century. Always a close co-ordination of architecture and en- 
gineering, of design and construction, the architecture of the future will 


find architect and engineer working ever more closely together. 


Certainly modern invention— modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 
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Engineering for the Buyer 


It is not enough that electrical apparatus 
should be carefully conceived, skillfully de- 
signed, and exactingly manufactured. 


Engineering, to fulfill all its functions, must 
go beyond these necessary steps and do a still 
more enlightened service. It must apply the 
apparatus to its uses, so that not only in de- 
sign and construction but in service as well, 
all the conditions that must be reckoned with 
are fully satisfied. 


This function of Westinghouse Toe dina 
engineering covers many fields, and charges 
itself with many responsibilities. It is engi- 
neering that concerns itself with almost every 
aspect of business, central station, transpor- 
tation, industrial, mining, electro-chemical, 
etc. It has the buyer’s interest constantly 
at heart. 

Westinghouse Application Engineering 
works with salesmen, with buyers, with con- 
sulting engineers, with contractors, and with 
service and repair men; it finds and investi- 


WESTINGHOUSE 
ELECTRIC 


gates new fields; it checks the behavior of 
apparatus, old and new; it is a bridge over 
which information passes freely in both direc- 
tions between Westinghouse and its thousands 
of clients and friends. 


Be glad that you are to live and work in 
times when the spirit of service dominates 
commercial operations. The greatest change 
that has occurred in business in the last few 
decades has been in the minds of men. No 
longer need the buyer beware for it is now 
known that the seller’s obligation reaches 
beyond the completion of the sale; and that 
it is both wise and right that every reasonable 
effort be made to give the buyer full value in 
both product and satisfaction. The practise 
of this policy requires engineering of the 
highest type in research, design, manufactur- 
ing and every other phase of Westinghouse 
operations, but nowhere to greater degree 
than in the field of application engineering, 
which is essentially engineering for the buyer. 


Westinghouse 


ACHIEVEMENT & OPPORTUNITY 
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I. P. Morris Hydraulic Turbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 
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SPECIAL FEATURES 


Spreading Draft Tube 
Automatic Governor Control 
Pneumatic Lubricating System 


Double Acting Shearing Links 


Head, 95 feet 30.000 H. P. HYDRAULIG TURBINE Speed, 100 R.P. M. 
Four Units Designed and Built for 


U. S. GOVERNMENT—MUSCLE SHOALS DEVELOPMENT 


Wilson Dam—Tennessee River 


Designers and Builders of the Johnson Hydraulic Valve 


ASSOCIATED COMPANIES—The Pelton Water Wheel Co., San Francisco and New York. 
Dominion Engineering Works, Ltd., Montreal, Canadian Licensees 
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In Retrospect 


@ IS not our desire to revive again past scandals or to assume the attitude of reproachful criticism. 
Itisfor neither of these reasons that we mention again the impromptu and short-lived celebration on the 
Monday following the State game. A goodly measure of censure and contempt has fallen upon Towne 
and the Engineering students, following the events of that hectic morning. Nothing that can be said in 
condonation will suffice to remove that blot. Perhaps it was due us; we had become a bit too rocky, 
our pride had swollen until it reached the breaking point. 


Engineers work hard—admitted. They also play hard—as has been shown. Their enthusiasms seem 
to be excessive; also their dislikes. They should cultivate the virtue of moderation, moderation in all 
things. The Greeks epitomized the correct conduct of man in these few words. In engineering terms 
we want a straight, smooth curve. 


We needed a lesson, a little one. We got a big one. It is not too rash to predict that we will be 
chastened for some time. Don’t go too far into the gloomy depths. Just drop back to normal and stay 
there. 


Let’s Go, Fresh 


NEW idea has been conceived and placed in operation in the Towne School. For the first time in the 
Engineering School, freshmen have been received into active working co-operation with upper class- 
men in directing school affairs. The executive Committee of the Engineering Association, the directing 
body of ‘Towne, has decided that the addition of four freshmen, one from each sub-society, to its numbers, 
would greatly aid in bringing yearlings in closer touch with school activities. Many freshmen lack ini- 
tiative to come out for activities because of a lack of information. The advantage of this system can then 
readily be seen as it will give the Freshmen a source of information to which they can readily go. Go 
to it, Frosh.. Ask your representative. Make him work. 
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Honors 


HE time iscoming, in fact is already here, for the distribution of honors to the seniors, in the form 
of election to various honorary societies and fraternities. Honors won in scholastic endeavor, honors for 
’ athletic attainments, honors for more indefinite achievements are being conferred every day; orders for 
pins and keys are bringing joy to the jewelers’ hearts. The great majority of them are deserved; some 
few, unfortunately, are not. Then too there is the fellow who is overlooked in the shuffle and scramble. 
He may feel aggrieved, with or without reason. Carefulness of choice and fairness is urged; cliques and 
ob vious discrimination are reprehensible. The University suffers, as does the organization; the honors 
are empty. 


A Word of Warning 


UST a word of warning. Whom the gods wish to destroy they first make happy. We were fortunate 

to receive Room 214 asasmoking room again last year. Other departments have not this privilege; in 
fact room shortage throughout the University was so acute that only considerable entreaty obtained for 
us the use of the room. It was well furnished, and neatly kept, in spite of the fact that it was in almost 
constant use. 

There is a change this year. Rents and tears appear in the chairs and are deliberately and criminally 
helped along. The floor is used as a cuspidor; cigarette butts and ashes are scattered everywhere. We 
deserve to lose our smoking room, and we will, if the conduct of a certain large group of fellows does not 
change immediately. Freshmen do not realize what the room means to us perhaps, but upper classmen 
certainly do. Let’s get together and see that no further complaint will be forthcoming. Reprimand a 
fellow if you see him offending; if he persists a little force will go a long way. Students from other de- 
partments may be the wrongdoers—let them understand that we appreciate this privilege to the extent 
of seeing that we are going to keep it. | 


Too Busy 


oe YOU work hard and work long your capacity for work is increased. What seemed difficult becomes 
easy and you seek new worlds of labor to conquer. As a freshman your roster staggered you. Where, 
you asked, were you to find time to indulge yourself in activities and athletics, to see some of that much 
discussed “‘college life”, to take things easy and enjoy yourself? It couldn’t be done, you said. But as 
sophomores and juniors, and later as seniors, you looked around and saw that certain of your classmates 
had achieved fame with the pen and sword, to others had come notoriety from plunges into politics; 
engineers captained teams, cavorted in Mask and Wig or strutted through more seriously inclined dra- 
matics, helped cover a goodly portion of the paper consumed by campus publications. All this with but 
little concession to the time their studies demand. 

The answer to how did they do it is easy. They are not profligates of time, they put every hour and 
minute to some use. They. plan carefully, figure just how much they can do, and do it. Engineers as a 
group are well represented in every field of University endeavor. More so, we venture, than any other 
department, in proportion to their numbers. You don’t have to be a grind, just because you’re an 
Engineer. 
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The Engineer’s Show 


ON’T forget the Engineers’ Show, fellows. December 13,14 and 15. More is said about it on another 

page, but we want to impress on you that it is something good and worth while. Engineers may be 
busy. We have just finished telling you how busy they can be, but in their spare moments they manage 
to put together a show that is second only to Mask and Wig. 


ee Se ee ek 


8 RHE TOWNE SCIENTIFIC SCR Geil ji heat 


Philadelphia’s Water Supply 


(llustrations Courtesy Bureau Municipal Research) 
Harry Price, Cu. E. ’23 


LTHOUGH it was only in 1899 that a commission 


in 1919 was approximately 170 gallons. The present 


of engineers was appointed to recommend a 
future water system for Philadelphia, the present water 
system constructed according to their specifications is 
now found to be inadequate and out of date. In almost 
all of the pumping stations the engines are always over- 
loaded, only emergency repairs can be made and there 
are no machines in reserve. The reservoirs in different 
parts of the city have not been overhauled or cleaned 
since they have been put into operation and 


population of Philadelphia is 1,850,000 and it is esti- 
mated that in 1970 it will be 3,400,000. At the present 
consumption of 170 gallons per capita, the total con- 
sumption in 1970 would be 600 millions of gallons per 
day, but with metering the per capita consumption 
would fall to 130 and the total consumption to under 
500 millions of gallons. This volume would suffice for 
the next fifty years. 


they do not have a sufficient capacity to 
equalize day and night draft. The present 
sources of water are badly polluted and in 
the near future will have to be abandoned. 
The water problem of the city is to secure a 
better grade of raw water and to increase 
the capacity of the present system so as to 
enable it to take care of the future population. 


WATERSHEDS OF THE 
DELAWARE snc SCHUYLKILL RIVERS 


FUTURE SUPPLY 
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The water supply of Philadelphia is drawn 
from the Delaware and Schuylkill Rivers at 
points within the city limits. The Delaware 
River water is drawn by the Torresdale 
filters, and supplies more than half the city 
with water. The Schuylkill River water is 
draw at three points, at Queen Lane, at 
Belmont and at Shawmont Ave., Roxbor- 
ough. The supply of the Schuylkill is 
regulated by means of the Flat Rock and 
Fairmount Dams. In all the city filtration 
plants, with the exception of Roxborough, 
which is only provided with slow sand filters, 
the water is run through both rapid and 
slow sand filters, sterilized with chlorine, 
and then sent into the mains. 

In order to improve the quality of Schuyl- 
kill water and to improve Fairmount Park 
the city has constructed a huge intercepting 
sewer, which collects the discharge of mains 
draining northwestern Philadelphia, Rox- 
borough, and Manayunk, and discharges it 
into the river at a point below Fairmount 
Dam. ‘This converts the lower part of the 
river into an open sewer, and this is the sort 
of thing which causes pollution of the water 
for cities farther down along the river. 

The present program considers the needs 
of Philadelphia for the next fifty years. 
The average daily consumption per capita 
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There is considerable wastage and leakage of water 
in Philadelphia as shown by the difference in per capita 
consumption with and without metering. Figure II 
shows what the cities of Detroit and Cleveland have 
done in reducing the per capita consumption by 100 
per ce it. metering. These curves were plot- 


these streams would have to be taken to supply 500 
millions of gallons. 

Although the city has just doubled the capacity of the 
Queen Lane filters, it has made all improvements so 
slowly that they are insufficient when they are complet- 


ted so as to eliminate all local variations. 
Metering is not only the fairer and more 
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logical method of selling water, but it enables 
the city to check up on the wastage and - 
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_ leakage in its own mains. The wholesale ' 
metering of private homes, apartments and 
office buildings, would have to be stretched 
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‘over a period of several years; the greater 
number of manufacturers have their water 
supply already metered. 
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In addition to the mechanical problem of 
increasing the capacity of the city system, 
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comes the problem of obtaining better raw 
water. Although the river water is seriously 
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polluted the city has in the past been fur- 
nishing a high grade of water and amount 
of typhoid fever due to impurities in the 
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water has been reduced to a_ negligible 
quantity. 
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As the population along the upper Schuy!1- 
kill and Delaware Rivers continues to 
increase, and the good old American habit 
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of dumping your sewage on your next door 
neighbor still remains, it will only be a ~ 
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question of time when raw water from local 
sources will be of such a poor grade that 
other sources will have to be found. At the 
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present time unpleasant tastes and odours 
often occur in Schuylkill water due to ex- 


cessive pollution and insufficient aeration. 
Although sources as the Susquehanna 
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1900 1910 


YEARS 


1920 1930 


above the Maryland State line, and ground 

water supply in. southern Philadelphia have been pro- 
posed, the first would be too expensive, and the second 
has not been found satisfactory. The most logical place 
to go, would be to the combined water-sheds of the 
Perkiomen, Tohicon and Neshaminy Creeks supple- 
menting this later if necessary by aqueducts along the 
upper Delaware or Lehigh Rivers or from the Delaware 
River above Trenton at Point Pleasant. The first creek 
empties into the Schuylkill River, and the other two run 
into the Delaware. The approximate area covered by 
their water sheds is shown. These water sheds drain 
for the most part sparsely settled areas andafew towns 
as Doylestown and Quakertown. The water obtained 
from these streams could be allowed to flow by gravity 
to municipal filter beds inthe city. The entire output of 


ed. It is probable the fifty years will be nearly up before 
the city considers making the necessary improvements 
to place the water system on a basis totake care of the 
consumption at that time. 


Professor Charles H. Warren was elected Dean of 
the Sheffield Scientific School at a meeting held by the 
Yale Corporation in June. Professor Warren is Yale 
°96 S. and has been a member of the faculty at M. 
I. T. since graduation. He has done considerable 
consulting work in mining and chemistry and has also 
carried on a large amount of research work of a purely 
scientific character. We extend our congratulations 
to Yale on the appointment of Professor Warren to 
this important post. 
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The Suction Line 


How Lone Suctton RepucEes COMPRESSOR CAPACITY 


(Illustrations Courtesy of “Power Plant Engineering’’) 


By Aucust ULMann, JR. 


(Department of Mechanical Engineering) 


ONG suction lines are prone to cause serious trouble 
in the operation of the refrigeration plant, as it-is 
difficult to insulate the piping so that the suction gas 
will arrive at the compressor in a saturated state. For 
a dry compression system we are told by the textbooks 
that the suction gas should not have more than four or 
five degrees of superheat to insure dry gas. Excessive 
superheat rarifies the gas and thus the compressor can- 
not deliver its full capacity because it takes in a reduced 
weight of gas on each suction stroke. 

The writer recently was called in by a large industrial 
corporation to consult in regard to some refrigeration 
equipment in one of their plants that was giving poor 
results. The refrigeration plant was large and three 
systems were operated in buildings remote from the 
compressor plant. The largest system consisted of three 
vertical, high-speed compressors, motor-driven, of 575 
tons refrigeration combined capacity. These machines 
were used to furnish refrigeration for cooling jacket 
water down to about 32 degrees F. The cold water was 
pumped from tanks in a cold room to a building about 
100 feet distant and used in the water-jackets of four 
batteries of nitrators. It was not possible to use brine 
as during part of the nitration the jacket water was 
heated to about 150 degrees F. During this part of the 
operation the hot water was discharged to the sewer and 
city water at 60 degrees F. was added to make up the 
loss. This method of operation saved a large amount 
of refrigeration that would have had to have been ex- 
pended if a closed brine circulation system had been 
used. The system worked well but needed careful 
operation to get the best results. 

A second system consisted of a horizontal, motor- 
driven compressor of 25 tons refrigeration capacity, cool- 
ing brine which was pumped to a building about 150 
feet distant, through a system of closed jackets on a 
battery of crystallizing pans. This installation had no 
special features and worked satisfactorily. 

The third system, which was the one giving trouble, 
consisted of a horizontal, motor-driven compressor of 15 
tons refrigeration capacity pumping liquor to a remote 
direct expansion system. The liquor left the condensers 
and traveled through 565 feet of 1-inch pipe to four cool 
rooms on the third floor of a distant building. The 
expanded gas was returned through an equal length of 


2-inch pipe and both lines were not insulated. This was: 


particularly bad as they were exposed to the weather 
20 feet above ground on a pole line. | 

The question immediately came up as to why this 
suction line was not insulated and the writer was in- 
formed that the loss due to this condition, only 3 per 


cent, was so small that it would not pay to insulate it. 


They had come to the conclusion that the direct expan- 
sion system as installed could not give results and in- 
tended to substitute a flooded system in order to over- 
come their difficulties. It will be of interest to recapit- 
ulate the calculations that finally convinced the manage- 
ment of this error. 

First the installation was checked as a whole to be 
sure that it was properly designed. The condensers 
were ample and the coils in the cool rooms were also 
large enough. The liquor to be crystallized was fed into 
the pans in the cool rooms very hot, about 90 degrees 
C., and it had been found advisable to allow the doors 
on a recently charged room to stand open for about 6 
hours to allow the liquor to cool down to atmospheric 
temperature before applying the refrigeration. The 
rooms were well constructed and no fault could be found 
with the insulation. 

The rooms were rotated, a freshly charged room being 
put on each day. Thus each day the system had to 
cool down but one room, keep two rooms cold and the 
fourth room was open with the expansion valve shut off, 
while the crystal was withdrawn and the pans recharged. 
The cycle of operation could not be bettered, as it im- 
posed a very uniform load upon the compressor. A 
calculation on this basis indicated that the compressor 
should be more than ample, but the facts showed that 
it was unable to produce an adequate result. 

With the capacity available it was calculated that 
the system should be able to hold two cold rooms at 32 
degrees F. and cool down the fresh room in 6 hours, 
maintaining a suction pressure of about 27 pounds per 
sq. inch. Actually, during the day it was almost impos- 
sible to maintain an adequate suction pressure as it ran 
between 40 and 50 Ib. per sq. inch and it was necessary 
to shut the expansion valves on the two cold rooms in 
order to maintain even that pressure. No appreciable 
gain could be made in cooling the hot room until night 
came and then it was possible to open the expansion 
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VOLUME OF GAS - CUFT. PER L&E 


valves on the two cold rooms and gradually reduce the 
suction pressure to about 33 lb. per sq. inch. In the 
morning, again, when a fresh room was closed up and 
put on the system all the temperatures began to rise 
and the operators had to begin again fighting to obtain 
a suction pressure low enough to produce the required 
temperatures. 

As there was no use in attempting to operate at such 
a high suction pressure as it would not produce the 
temperatures desired, we set the expansion valves so as 
to obtain a suction pressure of about 30 lb. per sq. in 
and took readings which averaged as follows: 


ee 50 80 Ss ies 5g sig 9 hr. 
Ayerage suction pressure............... 29 lb. gage 
Average discharge pressure............ 190 lb. gage 
Ave. temp. suction gas leaving coolrooms 19 deg. F. 
Ave. temp. suction gas at compressor... 108 deg. F. 
PREP A BUAG i ie wis he 90 deg. F. 
Air temp. in sun near suction line...... 115 deg. F. 


It was hard to maintain the suction pressure at 30 lb. 
per sq. in. and the refrigeration accomplished was en- 
tirely inadequate as the two cold rooms were shut off 
and the hot room dropped only 40 deg. during the test 
(from 90 to 50 deg. F.). The frost on the suction line 
showed only where the piping was protected by the 
process building and the balance of the line was so 
warm that it did not even sweat. 

The temperature of the suction gas, 108 deg. F., 
indicated a superheat of 

108 deg. — 16.4 deg. = 91.6 deg. 


16.4 deg. being the temperature of saturated gas at 29 
Ib. per sq. in. gage. 

The volume of saturated gas per Ib. at 29 Ib. per sq. 
in. gage is 6.38 cu. ft. The volume of the superheated 
gas per pound at the observed temperature and pres- 
sure is 7.92 cu. ft. These values are taken from the 
curve, Fig. 1, plotted from astandard table of the prop- 
erties of ammonia gas. The per cent. increase in the 
volume of 1 lb. of ammonia gas due to the superheat is 

(7.92 — 6.38) + 6.38 x 100 = 24.1 per cent. 
thus the compressor, running at constant speed, could 
compress 75.9 per cent. of the weight of ammonia gas 
which it would normally handle were the suction gas 
saturated. 

The loss due to the heat added in the long uncovered 
suction line was calculated as follows: The total heat 
of 1 Ib. of saturated gas at 29 Ib. per sq. in. gage is 

(Continued on page 26) 
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Guide Posts for The Chemical Graduate 


Joun N. Hans, Cu., 710 


Director of Industrial Chemical Laboratory, Harrison Works, E. I. Dupont de Nemours and Co. 


(Interviewed by W. V. Jones, Ch.E., ’24) 


Eprtror’s Notre—What Mr. Hans has to say is well worth while; naturally his contacts are chiefly 
with chemists and chemical engineers, but this is good, sound advice for all of us. 


HAT are the prospects in the field of Chemistry? 
Forecasting the future by the attainments of the 
past ten or twenty years, Chemistry has a wonderful 
field in view, but when the average young man in college 
asks what are the prospects in Chemistry, he means 
what are the chances of getting a good paying job as a 
Chemist or Chemical Engineer. My answer to that is 
that your chances are just as good in this line as in any 
other line. Chemists and Chemical Engineers are hold- 
ing down high salaried positions, but not solely because 
they have had a Chemist’s training. They are where 
they are because they possess the qualities that fit them 
for the positions they fill. Undoubtedly it was because 
they were Chemists that they were given their oppor- 
tunity to demonstrate their fitness; because a college 
course gives a man an education and training that gains 
a hearing for him when he goes out into the world to 
earn his living. 


The Chemist is placed on the pay-roll at the foot of 
the ladder, and after that it is up to him. He may even- 
tually land a big paying job, but it will be because he 
has something else besides a knowledge of Chemistry. 


As a routine Chemist in an industrial laboratory the 
salary will not be commensurate with the time and 
money spent in his education. This class of work is 
more in line of manual labor, and any young boy of 
reasonable intelligence can be trained in a short while 
to do routine work. Hence, why employ a college 
graduate? Largely because it is from the chemically 
trained men that a company expects to draw its execu- 
tives, and if you do not develop qualities requisite for 
any of the higher paying positions, such as Superinten- 
dent, Sales Manager or President of a chemical concern, 
it is safe to say that he would not fare any better in any 
other line. 


What are the requisites for a college graduate? 


First of all he must be able to answer all kinds of fool 


questions asked by the layman: if he cannot “he is a 
bum Chemist” in the eyes of the questioner. Some 
inquisitive person is always asking What’s good to 
remove ink from a handkerchief? What can I do to 
polish silverware and prevent it from tarnishing? What 
can I use to polish the foot treads of my automobile? 
Can you tell me if there is any wood alcohol in this 
stuff? and so on ad finitum, ad nauseum. 


When the non-technical men on the plant lay down 
their barrage, it is well to have a plentiful supply of 
tact on hand. 


First and foremost, the employer in hiring a Chemist 
for routine work expects to get a man who knows his 
subject, and is accurate, speedy and able to plan his 
work so as to get the maximum number of analyses out 
each day. J have seen men run their legs off and still 
do 50 per cent. less work than a man who used his head 
more and his feet less. After that an employer expects 
the new man to develop qualities that will enable him 
to get ahead when the opportunity presents itself. 
One of the largest chemical manufacturing concerns 
in the country tells the prospective employer that they 
are after men who are Aggressive (who insist on results 
and have the physical and mental qualities to produce 
them), Initiative (who will help to keep the business in 
the lead), Loyal (recognizing the mutuality of interests 
and seeking always to conserve the interests of the 
company), Systematic (systematizing his own work and 
religiously following the system in effect throughout the 
company), Obedient (a man who cannot obey the orders 
of his superior is not competent to be an executive him- 
self), Honest, Cowrageous (gladly accepting responsi- 
bility and possessing the courage of his convictions), 
Sincere, Resourceful (undismayed by temporary set- 
backs and with the patience to overcome obstacles), 
Co-operative (open to suggestions and eager to try any 
new idea that affords a possible advantage to the com- 
pany). This looks like an imposing list, but if we stop 
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to analyze it, we will find that they are qualities which 
we expect every man to possess who aspires to get ahead 
in an organization. 


A man who has all of the above will of course be alert 
and have a sense of proportion. Dr. Shinn used to tell 
a story of two Chemists fresh from college employed 
the same day, who were told by the plant superintendent 
that he would have nothing definite for them to do for a 
few weeks, but that in the meantime they were free to 
come and go as they wished. One man was pleased at 
the “‘cinch”’ he had, and the plant saw practically noth- 
ing of him for two weeks. The other man also was 
_ pleased, but, because, being given the run of the plant, 
he had an opportunity to learn something, and he spent 
his entire time on the plant. At the end of two weeks 
the superintendent called both men before him, and 
told them that unfortunately he would be able to retain 
only one man. He then asked each man what he had 
done for the two weeks. You can judge for yourself 
which one was retained. The hero of the story was a 
- young man who had developed a new process in the 
laboratory. The superintendent installed the necessary 
equipment for work scale operation, and placed our 
young hero in charge. This youth took his paper and 
pencil and figured that it would require 453,276.1892 
grams of raw material per charge. He weighed 453,000 
grams on a track scale, 200 grams on a torsion balance, 
and the remainder on an analytical balance. 


What must the college graduate expect and what 
attitude must he take? 


First of all, he must work, and, from his point of 
view, give more than he gets. Most chemical manu- 
facturing concerns run day and night in normal times. 
Where the laboratory maintains a day force only, it is 
sometimes necessary for the Chemist to work overtime: 
this may or may not mean extra pay, it usually does not. 
Show the boss that you are a good soldier and can accept 
responsibility your work entails by not “crabbing” 
about staying late. 

A graduate Chemist, two years out of college, told 
me on one occasion that he could not stay overtime to 
do some necessary work unless he was paid for it. The 
plant Chemist is no better than the plant manager, 
who is responsible for the proper running of the plant 
for 24 hours a day and 365 days a year. His responsi- 
bility does not begin at 8 A. M. or cease at 5 p.m. He 
cannot shift the responsibility by saying “that hap- 
pened at night when I was not here.”’ 

When you are assigned a certain class of chemical 
work, be eager to accept the responsibility for getting 
the results out in time. Authority will eventually come 
to the man who can accept responsibility, and you will 


never become the head of the concern unless you show 
that you have the qualities for the position. 


Never forget that you want a better position than 
the one you occupy, but in the meantime do the work 
assigned to you and more if possible, and do it better 
than it has ever been done before. I have seen men 
spend so much time telling every one how well they could 
fill the shoes of the one higher up, that they did not 
have time to fill their own shoes. While you are hold- 
ing down your job, learn as much as you can about the 
next job, so that you will be ready when the time comes. 
Become familiar with plant operations so that you may 
be able to grasp the opportunity of getting out into the 
plant when it presents itself. Some men give the boss 
the impression that they are too ambitious, and. are 
forever ramming their hopes and ambitions down the 
boss’s throat. That is fatal, if he happens to have a 
weak stomach. The chances are that he may be willing 
to consider you a candidate for advancement when the 
opportunity affords itself, but obviously he cannot be 
expected to fire himself so you may have a job. 


Finally recall how you regarded the boys in the enter- 
ing class when you were a senior in Prep school, and 
how, when you were a high and mighty senior in college 
you looked down on the greenest of the green freshmen, 
and remember that the college graduate is only a fresh- 
man in the university of the world. 


Should he locate with a large corporation? 


That is too much of a question for me to answer 
definitely. In the main it depends on the company and 
the company’s policies and not on the size. Many claim 
that the right man can rise quicker in the smaller com- 
pany. On the other hand it is claimed that the oppor- 
tunities are greater and that the good jobs pay better 
in the larger company. Each man must size up the 
possibilities in the company with which he becomes 
associated and decide this question for himself. 


Does he select his field, or just naturally fall mto it? 


I should say that this was more a matter of chance 
than one of choice, especially when a man is seeking a 
position. Once a man becomes associated with a cer- 
tain industry and gains experience along that line, he 
usually sticks to that field, although not necessarily 
with the same company. 


Did you know that the standing army maintained 
by the white ants of Ceylon practices a sort of chemical 
warfare against its insect enemies? The white ants 
squirt a secretion in the faces of other ants which is 
said to drive them crazy. 
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Broadening the Engineers’ Course 


Ed. ‘Lame, Je Ci 3 


HE question has often been raised as to whether it 
is worth while for an engineering student to study 
such subjects as psychology, sociology, accounting, and 
similar subjects which are not strictly pertaining to the 
science of engineering. ‘There is something to be said 
for each side of the question. From the undergraduate’s 
point of view any addition to his work is not welcomed. 
It would be still less welcome if it added a year to his 
time in the University, even though he might gain by it 
in the end. The extra year might be avoided by not 
going into engineering subjects as deeply as at present. 
That is to say, if the fundamental principles underlying 
engineering work were stressed thoroughly without 
spending so much time on the details of the subject, 
more time would be left to devote to the study of the 
engineer’s relation to his fellow man. 

This relationship is important if an engineer is to be 
successful. For example, a recent issue of the Engineer- 
ing News-Record mentions the problem of the engineers 
in charge of the Miami Conservacy Project in Ohio in 
presenting their plans to seventy thousand land owners 
and getting their approval of a scheme which would 
ultimately cost these land owners a total of thirty 
million dollars. To put across such a program meant 
a careful study of the psychological effect of various 
ways of presenting the plans. This study had to be from 
an engineering point of view on account of the nature 
of the problem. The great success of the engineers’ 
plans indicates how thoroughly they understood the 
underlying principles of psychology and _ sociology. 
These engineers are big men in their field, and they 
have become big by reason of their knowledge of how 
to put their own plans across to a public ignorant of the 
technical features of the plans. 

This, and similar incidents, would indicate that an 
engineer to be successful must have a knowledge of 
other things aside from his own profession. We have 
mentioned psychology and sociology because they bear 
more directly on the relation of man to man, and hence 
are of value in enabling an engineer to get a better con- 
tact with his clients. 


An engineer is a salesman just as surely as a store- 
keeper is. It is true that his methods are different, for 
he is selling something entirely different from automo- 
biles or real estate. He is selling something intangible, 
unmeasurable, namely, his services and ability. Con- 
sequently, the more he knows about human nature, the 
better off heis, and the more successful he will become. 


It has often been said that more business training 
would be helpful to an engineer. By that is meant a 
study of economics, business law, accounting, finance, 
geography and industry, commerce and transportation, 
and others. Obviously, some of these courses are more 
important than others. The University has recognized 
this, and has given us courses in economics and business 
law. But these alone are not sufficient to give a student 
a knowledge of the fundamentals of business administra- 
tion. The problems of accounting and, more partic- 
ularly, finance, are of great importance to an engineer. 
No big undertaking can be handled without coming 
into contact with these two subjects, and the more the 
engineer knows about them the better able he is to 
make the plans and direct the work. In public works, 
such as municipal and state work, the method of financ- 
ing the project is of prime importance, for without a 
satisfactory financial program the project fails, and the 
engineer is out of a job. ‘This is also true of private 
projects, but not to so great an extent, for, in this case, 
stock promoters have sold stock, and gathered in suf- 
ficient capital to make a start before the engineer is 
consulted. 


A study of certain phases of Geography and Industry 
would be of great help in the study of the sources of 
supply and their bearing on the production of goods in 
a given locality. 


Finally, great specialization is an economically un- 
sound principle. The broad-minded individual, with a 
general knowledge of many fields, and a specific knowl- 
edge of one, is of far greater benefit to society than the 
highly trained, narrow-minded specialist, who cannot 
see beyond his own line of work. 
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Principles and Applications of the 
Alinement Diagram 


By R. A. Krauss, E. E. °24 


ET three lines X, Y, Z, be drawn in a plane, parallel, 
and equally spaced. (See Fig. 1.) Let any two 
transversals be drawn, and let the intercepted segments 
be x', y', z'!. Then y' is the arithmetical mean of x' and 
z', or 
x 4+ 7! 
a aaa 
Q 

This principle is made use of in this way— 

Seales are placed on the lines X, Y, Z. Now if the 
scales be in arithmetical progression, and equal on all 
three lines, with the zero points on one transversal, any 
other transversal will determine a point on each line 
such that, calling the scale readings at these points x, 
yo Z, 

xo 4 
Ve OT Oy = xX 4g 
2 

Now if the Y-scale divisions be made half as great as 
the divisions on the other two lines, the scale reading at 
y will be 


Tie wi 
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which is the general formula of the simple case. 

Now if any of the scales be inverted, the effect is to 
change the sign of the corresponding terms in the for- 
mula. If any scale be moved up or down, the effect is 
to add to or subtract from the corresponding variable a 
constant equal to the distance in scale divisions which 
the scale has been moved. And if any scale be made, 
say, half the length as previously determined, the effect 
will be to multiply the corresponding quantity in the 
equation by two, and similarly for other factors. Final- 
ly, by recalibrating the scales, any function of each 
variable is placed in the formula instead of the variable 
itself. This makes possible the addition or subtraction 
of any two independent variables. The general equa- 
tion expressing this is 


f(y) = f(x) + f(z) 

By applying this formula to logarithms, or by mak- 
ing the original scales in geometrical progression, the 
effect is to multiply or divide instead of adding or sub- 
tracting. Suppose we start with the scales equal except 
for the middle one which is half as large as the other 
two, and with the three points marked | in a straight 
line; then inverting a scale divides by the correspond- 
ing variable instead of multiplying, moving a scale up 
or down multiplies or divides that variable by a con- 
stant, and changing the size of a scale changes to a root 
or power of the variable corresponding to the ratio of 
the new scale to the old. Also, by recalibrating the 
scales, any function of the variable may be placed in 
the formula instead of the variable itself. The general 
equation is then 

f(y) = f(x) x ft) 
which could have been deduced from the former equa- 
tion by making the functions in an exponential form. 

In practice the method easiest to use in most cases 
is to make skeleton scales in arithmetical or geometrical 
progression according as the operation involved is ad- 
dition or multiplication and then moving or recalibrating 
the scales to fit the particular equation involved. 

When more than two independent variables occur, 
they can be combined first two at a time, making the 
third line the resultant instead of the second by merely 
inverting the first line. This result is combined with 
another variable to give another resultant and so on 
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until all of the variables are brought in and the final 
result is reached. In this case the intermediate or pre- 
liminary results need not usually be known and the 
corresponding lines left without scales, unless the proc- 
esses are not all of the same kind, e.g. if the formula 
combines a multiplication of two of the variables with 
the addition of a third. In this case the scales on one 
line would be geometrical and in the next arithmetical 
which would not give a correct result. In this case, and 
in the event of odd or complex functions of any of the 
variables occurring, special means must be resorted to. 
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The author has recently constructed an alinement 
diagram which brings in several of these principles. 
This chart is shown reduced in Fig. 2. The computa- 
tion involved is that of the self-inductance of an air- 
core single-layer solenoid of the type universally used 
in radio receiving circuits. 

The formula for this computation, after being simpli- 
fied became 

4IP an? K 
1000 
self-inductance in microhenries 
radius in centimeters 
= total number of turns 


(2a) 


L 
where L 
a 
n 


Ket 
b 
in which b = length in centimeters 

The factor K is an empirical function and can not be 
expressed im a simple mathematical equation. Special 
means was resorted to in this connection as will be 
shown later. 

Referring to the formula, it is seen that the three 
necessary known quantities are the radius, the number 
of turns and the length. Since K is difficult to handle, 
we shall find its value first. 

Referring to Fig. 2, the third and fourth lines are the 
ength and diameter respectively. The first and second 


lines, in conjunction with the third, are used to find the 
length or number of turns when one of these quantities 
is unknown, by means of their ratio which is the pitch 
of the winding. The fifth line gives in effect the ratio 
of the diameter to the length which is independent of 
the units, provided both are expressed in the same sys- 
tem. The sixth line was originally scaled for values of 
K, and the guidelines drawn between corresponding 
values on the fifth and sixth lines. The seventh line 
represents the radius in centimeters but is calibrated in 
inches of diameter to simplify: measurements. ‘The 
eighth line gives the value of Ka but is not scaled since 
this quantity has no significance by itself. The ninth 
line represents the number of turns, and the scale being 
twice its normal size, the result on the tenth line is an” 
K. The factor 411’ brought in by the calibration makes 


1000 
the scale read directly in microhenries. 

To get the natural wave-length of a circuit containing 
this inductance and a known capacity, we make use of 
the formula 


? = 3,000,000 LC 
where \ = wave-length in meters 
C = capacity in microfarads 


The capacity scale is half the size of the inductance 
scale because it is the middle line, and the wave-length 
scale is twice the size of the inductance scale because 
the square of the wave-length appears in the formula. 
The calibration brings in the factor 3,000,000, the scale 
reading directly in meters. 

This chart as published by Lefax is 6 in. x 9 in. and 
when used with care will give a result which is in error 
less than 1 per cent. This is quite sufficiently accurate 
for all practical purposes. It is very easy to use and is 
a very effective time-saver in calculation. Using a 
slide-rule and a table of values of K, having measured 
the dimensions of the coil in inches, the computation will 
require not less than five minutes to carry out, whereas 
with the chart it can be done easily in less than one 
minute. When several coils, or coils having taps, are 
to be calibrated, the saving in time becomes considera- 
ble. In designing a coil to have a given inductance, 
since the formula cannot be worked backwards on ac- 
count of the presence of the factor K in the equation 
the method is to decide upon two of the dimensions and 
to estimate the third, then work out the inductance 
using the chart, varying the assigned values until a 
result is secured which is consistent with the desired 


dimensions. In this case also very much time is saved. . 


The chart moreover is not subject to errors in placing 
the decimal point as is a slide-rule. For these reasons 
it is practically indispensable to anyone who builds 
radio inductances. 
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Engineering and Milk 


CLARENCE Rirer, M.E., ’24 


VERY student in the Engineering School is familiar 
with the milk shake as a handy thing with which 
to satisfy an inner craving, ordinarily calling for a 
square meal, but getting the hasty substitute and the 
‘well-known excuse of not having enough time. Very 
few people, however, think of milk as the highly 
specialized product of one of our country’s largest 
industries, a product used by every man, woman and 
child. The extent of the general knowledge of this 
product seems to consist of the facts that a cow fur- 
nishes the milk, and that a milkman waits until four 
A.M. to deliver it, so that his noisy activity will be sure 
to attract attention. In some communities there is 
still some doubt about the first of these facts, the milk 
dealer getting credit for the whole thing. 


A modern dairy farm boasts of many labor-saving 
and ingenious machines and systems for preparing the 
raw material for shipment to the city. Then too, the 
problem of getting the milk from the cow to the con- 
sumer in the shortest possible time is vital and primarily 
a problem of engineering. The familiar and unsanitary 
milk can has been replaced by a seamless glass lined 
steel tank, possessing, aside from the sanitary features, 
the technical advantages of increased capacity, 
decreased surface in contact, and a saving in time and 
labor required in loading and unloading. These tanks 
are usually emptied by steam-driven pumps, but 
there has been devised a compressed air system con- 
sisting of a motor-driven Air Compressor, special 
receivers, cooling coils and unique filters. This system 
has proved quicker and cheaper than the use of steam 
pumps. The milk is forced into storage tanks, also 
glass lined, and here the Plant Engineer must assume 
the responsibility of caring for it. A brine jacket is 
used to keep the temperature at forty degrees and a 
motor-driven Agitator must be kept running in order 
that the tester may be able to make an accurate stan- 
dardization. 


The man who takes control of the still raw material 
must be, in addition to an expert and well-trained 
dairyman, a man capable of operating and caring for 
complicated machinery and confusing systems of steam, 
water brine, ammonia, and sanitary milk lines. After 
being standardized and tested, the milk is pumped 
through efficient clarifiers whose results clearly show 


their necessity. The next step is Pasteurization, 
requiring absolute control of the milk every second, and 
accomplished by means of automatic pressure and 
temperature regulators. After Pasteurization, the 
process is completed in a Holder which must maintain 
a constant temperature for thirty minutes, and then 
immediately discharge its contents, all requiring 
careful temperature regulation and accurate timing. 


The next step is to cool the milk preparatory to 
bottling, over direct expansion ammonia coils. An 
efficient use of the cold raw milk is made in a regenera- 
tive cooling system. This immense cooler must bring 
the temperature from 148 degrees to 35 degrees. All of 
the temperature changes up to this point in the opera- 
tion are checked by accurate recording thermometers; 
there must be no guess work. Every step has to meet 
the requirements of state and city inspectors, and the 
final judgment of the consumer. 


Before the milk can be put in bottles, costly ma- 
chinery is required to wash and sterilize every glass 
container. 


The filling and capping machinery is the outcome of 
years of experience and thoughtful design. The 
Engineer who plans such equipment, has always to keep 
in mind and provide for sanitary as well as mechanical 
features. 


From the bottle filling department, the bottles of 


milk are carried away by means of moving conveyors 


into a cold storage room, where they are kept at a low 
temperature until loaded for delivery in the morning. 


The total lapse of time from the farm to the cold 
storage room is about seven hours. 


The heart of the plant and of necessity the depart- 
ment requiring most of the engineering ability, isthe 
power plant. Boilers, steam-driven ammonia com- 
pressors, motor-generators, and generators all provide 
interest and occupation enough for any Engineer. 


In this business, profits are so small, competition so 
keen, and the field so big, that it offers a splendid 
opportunity to engineering students to apply their 
technical training to the further development of an 
ever growing industry and to their own advantage. 
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Priestley Club Lecture 


Dr. Epaar Fans Smirn TALKs oN Lire AND Works 
oF Earty Cyemist—FInE COLLECTIONS SHOWN 


N the afternoon of November third, members of the 

Priestley Club and anumber of guests were granted 
the opportunity of hearing Dr. Edgar Fahs Smith talk 
on what, perhaps, is his favorite topic—the life and ac- 
complishments of Joseph Priestley. The talk was the 
first of the season, but the auditorium of Harrison 
Laboratory was crowded to capacity. 

Dr. Smith first told how, after numerous failures as 
a dissenting clergyman, Priestley became interested in 
experimental chemistry in the little academy at Bir- 
mingham; how, on the morning of August 1, 1774, he 
chanced to try the effect of a burning-glass on mercuric 
oxide, and how, for months thereafter, he diligently 
studied “‘dephlogisticated air,” which, he stated, was 
healthier than ordinary air. Thus was oxygen discovered. 

This, however, was not his only great work in chem- 
istry. He first prepared hydrogen sulphide, gaseous 
hydrogen chloride, fluosilicic acid and nitrous and nitric 
oxides. He was the first to recognize ammonia, and he 
came very close to the discovery of nitrogen. 

In 1791, when he was pursuing some investigations 
with carbon dioxide, the unpopularity occasioned by 
his former attitude as a dissenter, cametoahead and he 
had to go in hiding from infuriated mobs. He later 
came out, but such was the feeling against him that it 
transferred itself to his family, and one of his sons was 
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forced to dissolve a very successful business partner- 
ship on account of it. 

Shortly after, his sons came to America, and in 1794, 
they were followed by Dr. and Mrs. Priestley. 

He was warmly welcomed in New York by a number 
of societies; came to Philadelphia and was again en- 
thusiastically welcomed. Receiving more adulation 
than he liked, he moved on to Reading, thence to Ham- 
burg and, finally, to Northumberland, where he made 
his permanent home. Philadelphia he criticized as 
being too hot and too expensive, but he visited on 
several occasions, staying each time from four to eight 
weeks. 

It is known that Dr. Franklin and Dr. Priestley were 
warm friends, and it was due to the former’s influence 
that Priestley wrote his “‘ History of Electricity.” An 
interesting reference is made in the book to Ebenezer 
Kinnersley, who taught at the University Pennsy]- 
vania at that time. A number of other books are in- 
cluded in the works of this remarkable man—on Gram- 
mar, Optics, and Religion. 

His laboratory at Northumberland was ready for 
use in 1798, so that he was able to recommence his 
experimental work. At this place, he recognized carbon 
monoxide, and explained the diffusion of gases. He 
prepared potassium silicate and gave a method for pre- 

(Continued on page 27) 
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“MEN ABOUT TOWNE CLUB 


The Engineers’ Show for 1922, 
the fourth of the Annual produc- 
tions of the Men About Towne 
Club, will be presented to the expect- 
ant public on the evenings of De- 
cember 13, 14 and 15, in the audi- 
torium of the Engineering Building. 
“Laying Letty Low, or the Tale of 
the Yellow Dog” is the title of 
this year’s offering and from all 
indications it will be arecord breaker. 
The book is by Manz, E. E. ’23, 
lyrics by Robinson, and music by 
Robinson, Arthur and Fry. The 
cast and choruses have been work- 
ing strenuously for six weeks, meet- 
ing during the Thanksgiving holiday, 
and have attained a high degree of 
excellence. Jarden and Parker in 
feminine roles and Lipp and Jenkins 
carry the brunt of the comedy, and 
show special promise. 


Clubmen of recent years have 
rallied to make this year’s produc- 
tion the best ever. ‘‘ Bill’? Marshall, 
president of two, years ago, and 
Hubbard, another Mask and Wig 
star are coaching the dancing chorus, 
which is unusually graceful and 
agile. The cast is in charge of 
Schaefer, the hero of last year’s 
“All for Love,” and “Johnny” 
Clothier is directing the glee chorus. 


A well trained orchestra of our best — 


musicians assists in putting over 
the musical numbers. 


The original music has always 
been a feature and this year the 
innovation of selling printed scores 
will be tried. The club is going to 
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considerable expense in having these 
scores printed and will sell them at 
less than cost, fifty cents each. It 
is hoped and expected that the sale 
will be large, as they are a permanent 
souvenir of the show, in addition to 
any musical value they possess. 


President Robinson wishes to 
announce that a special performance 
will be given before the Engineering 
Alumni on Saturday night, Decem- 
ber 16. An informal supper and 
business meeting to which all seniors 
are invited will precede the show. 
Seniors who have purchased a ticket 
for any of the three regular per- 
formances will also be permitted to 
see the special performance, which 
always has many novel and unu- 
sual features. 


This is the big event of the first 
term for Towne. Successful pro- 
ductions have brought the club into 
considerable notice and the show 
always is and should be eagerly 
awaited. The whole school should 
pull for it,-for it is a thing to be 
proud of. No other department 
puts on a show like this. We say 
they can’t. Help put this across by 
coming around and applauding, if 
you’re not in the show in some 
capacity, and by talking about it 
around the campus. Freshmen and 
sophomores are particularly urged 
to get interested. 

Lest we forget, a popular campus 
orchestra will emit dance music 
until 1 A. M. 

Remember the three big nights in 
December. 
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CIVIL ENGINEERING 
SOCIETY NOTES 
The senior class has taken several 


interesting trips this year in and 
around the city. 


On October 5th, under the guid- 
ance of Mr. Swaab of the Keystone 
State Construction Co., the Camden 
end of the new Delaware River 
bridge was visited. 


The new Frankford elevated line 
was inspected on Oct. 20th. Mr. 
C. W. Stevens, Secretary of the 
local chapter of the A. S. C. E., 
undertook to show the students 
around. 


The brid ges of the Schuylkill were 
visited on Oct. 30. The party was 
arranged and conducted under the 
direction of Mr. H. H. Quimbly, 
Chief Engineer in the Department 
of City Transit. 


The Pe ncoyd Plant of the Ameri- 
can Bridge Co. was visited on 
November 15 and here the students 
were given an idea as to how I 
beams are made. 


On November 24, the Society had 
the opportunity of listening to a 
very interesting lecture by Mr. J. 
S. Conway on the subject of the light- 
house service of which he is Deputy 
Commissioner. He explained to 
the edification of all the principles 
of the new radio finder. 
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CIVIL ENGINEERING NOTES 


On November 10th, Dr. Wm. 
Kendrick Hatt gave an illustrated 
lecture to both the senior and junior 
classes in civil engineering. The 
talk consisted essentially of point- 
ing out the great progress made in 
road construction, road research 
and road economics. In conclusion 
he urged men to think seriously of 
road building as a possible vocation 
and especially emphasized the im- 
portance of road research. 


The second meeting of the Civil 
Engineering Society was held in 
conjunction with the Electrical 
Engineering Society. Mr. J. Dodd, 
consulting electrical engineer of 
Philadelphia, was the chief speaker. 
His talk consisted essentially of 
pointing out the new and interest- 
ing points, featured in the construc- 
tion of the new Frankford Elevated 
Trains. The Electrical Engineering 
Society furnished entertainment in 
the form of a radio-concert. A com- 
bined meeting is a success and more 
of the same kind should be urged. 


The American Institute of Mining 


and Metallurgical Engineers meet. 


in New York City, February 19th 
to 21st. 


The following lectures will be 
given at the Engineers’ Club in the 
future: 

December 21—Dr. John H. 
Miiller, University of Pennsylvania. 

Subject—“ Germanium.” 

January 18—Dr. Julius Steiglitz, 
University ofChicago, Past President 
of American Chemical Society. 

Subject—“‘Some problems in the 
field of Chemistry and Medicine.” 

February 15—Dr. Charles E. 
Vanderkleed, Chief Chemist, Cellu- 
lose Silk Co., of America. 

Subject—‘‘Silk and Artificial Silk.”’ 


WHITNEY ENGINEERING 
SOCIETY 


On Friday evening, November 24, 
a smoker was held in the Engineer- 
ing building at which time Mr. D. 
S. Hilborn of the Bell Telephone Co. 
delivered a very interesting lecture 
on the “Past and Future Develop- 
ment of Telephone Cable Testing.” 
This was not only of great interest 
to our men, but also to the Electrical 
Engineers who were our guests of 
the evening. Several of the boys 
helped out with the entertainment 
which added to the success of the 
smoker. 


The membership drive this year 
has been much better than in the 
past years, but it has not quite 
reached 100 per cent. which is our 
goal. Membership cards can still 
be had from and of the committees, 
namely, Wm. Foley, H. W. Walker, 
G. R. King, Ralph Van Kleek, Jos. 
D. Burke, C. O’Toole, J. D. Dorsey, 
J. M. Hewlett, Jr., Chairman. 


Plans are being formulated to 
petition the American Society of 
Mechanical Engineers for a Student 
Chapter at the University of Penn- 
sylvania. Nothing definite has been 
done along these lines, but within a 
few months it is hoped that this 
proposition will be well under way, 
at which time something more defi- 
nite can be said in its behalf. 


MEETINGS 


The American Engineering Coun- 
cil will have their annual meeting 
in Washington D. C., January 11th 
and 12th. 


The Amer‘can Society of Heating 
and Ventilating Engineers have 
their Annual Meeting January 23d, 
in New York City, and a later meet- 
ing in Washington, D. C., January 
24th to 26th. 


PENN STUDENTS WIN PRIZES 


Breaux Art Mepats AWARDED IN 
ARCHITECTURAL COMPETITION 


The recent Beaux Arts Judgment 
in New York, gave University of 
Pennsylvania students two of the 
four second medals awarded. 


Armand D. Carroll, of San Fran- 
cisco, and Roy F. Larson, of Chicago, 
seniors in the School of Architecture, 
submitted the winning drawings. 
No first medals were given. One 
second medal was awarded to Car- 
negie Tech. and another to Yale. 


The subject of the competition 
was a “National Tennis Club.” 
None of the work submitted by 
Pennsylvania students drew 
“checks,” which, in the parlance of 
the architect, means none of them 
were rejected from the competition. 
First mentions were awarded to 
Shen Chao, of China; David C. 
Cleland, of this city; Albert L. 
Haws, Frederick L. Hutchins, Alfred 
E. Poor, Robert L. Price, Lee P. 
Rombotis, Roy Ruhnka, and Henry 
Johnston Toombs. Second men- 
tions were awarded to Francis W. 
Baldwin, William E. Willner and 
Lorenzo S. Young. 


The competition was open to all 
colleges and universities in the 
United States. 


The Stewardson Competition, 
open to anyone who has lived in the 
State of Pennsylvania for a year, 
and carrying a traveling scholarship 
of $1,000, was also won by Univer- 
sity of Pennsylvania men, three of 
the five coming here. 


The American Institute of Elec- 
trical Engineers have their Mid- 
Winter Convention in New York 
City February 14th to 16th. 
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‘M, I. T’S NEW PRESIDENT 


Dr. Samuel W. Stratton, former 
Physicist and Chief of Metallurgy 
of the National Bureau of Standards, 
was recently selected as the new 
President of the Massachusetts In- 
stitute of Technology. In the 
twenty-one years that he was con- 
nected with the bureau as its head 
he developed it into one of the finest 
research institutions in the world. 
He established, to stimulate gradu- 
ate work at the Bureau, one of the 
best Graduate Schools of Science in 
this country. The Bureau is an 
ideal place to work up an experi- 
mental thesis and individual ar- 
rangements are made with universi- 
ties for the procuring of a Doctor’s 
degree. 

Under Dr. Stratton’s guidance 
great advances in experimental work 
will be realized. 


SUPER VACUUM TUBE 


The largest vacuum tube ever 
made, has just been developed in 
the Research Laboratories of the 
General Electric Company. It is 
of one million watts capacity (1,000 
KW) and is 50 times greater than 
any tube now in use. The tube 
weighs 60 pounds. It would light 
40,000 25 watt lamps or supply 
energy to almost 1,500 average 
homes. The filament is a rod of 
tungsten so large that if drawn out 
into filament of the size used in the 
average electric lamp, it would make 


50 miles of filament; or it would 
make filament for 175,000 such 
lamps. The light given off during 
the operation would amount to 
40,000 candle power. 


The creation of this great unit 
grew out of a desire to produce 
tubes for general power purposes, 
as well as radio, and thus open up 
the possibility of a new field for the 
vacuum tube. This development 
has been in charge of Dr. A. W. 
Hull, noted for his vacuum tube 
development work. 


$25,000 CHEMICAL PRIZE 


ANNUAL AWARD OFFERED FOR THE 
Most NotaBLeE ContRIBUTION 


An announcement was made at 
the opening meeting of the council 
of the American Chemical Society 
that a prize of $25,000 would be 
given every year to the American 
who makes the most notable con- 
tribution to chemical science. 


The award is to be made by a 
committee of seven, of which Dr. 
Edgar F. Smith, President of the 
American Chemical Society, is to 
be Chairman. The Allied Chemical 
and Dye Corporation of New York 
City, through William H. Nichols, 
offered the prize. The committee 
members are to have no connection 
with the corporation. 


The council accepted the gift, 
which is to become operative next 
year. 
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A NEW SOLID FUEL: METAL- 
DEHYDE 


Recently a new fuel has been put 
out on the market that is of both 
commercial and chemical interest. 
There are many types of solid fuels 
on the market which use as their 
heat producing medium alcohol 
dissolved in a non-volatile solvent. 
Such solvents as agar-agar, collodion 
and cellulose acetate have been 
used with some success. However, 
due to the volatility of the alcohol 
these fuels must be kept in air-tight 
vessels. 

A. Swiss concern, the Usines Elec- 
triques of Basel, seems to have solved 
the problem. The new fuel metal- 
dehyde is a polymer of acetaldehyde 
which is made in Switzerland thru 
a synthetic process from Calcium 
Carbide. It is made by cooling 
acetaldehyde to a low temperature 
and then adding dilute sulphuric 
acid. Metacetaldehyde crystallizes 
out and can be separated by filtra- 
tion. Metaldehyde does not melt 
under (atmospheric) pressure. It 
starts to sublime without melting 
between 112 and 115 degrees C. 
It does not burn itself but the ace- 
taldehyde formed by the heat from 
the flame burns. This keeps the 
fuel itself so cool that it is possible 
to extinguish the flame with the 
palm of the hand. 


Laws licensing engineers and 
architects who design and supervise 
the construction of buildings have 
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been passed in the following states: 
Arizona, Colorado, Florida, Indiana, 
Illinois, Iowa, Louisiana, Michigan, 
Minnesota, New Jersey, New York, 
North Carolina, Oregon, Pennsyl- 
vania, Tennessee, Virginia and West 
Virginia, a total of 17 states. Similar 
laws are before the legislatures of 
Mississippi, Kentucky and South 


Carolina. There is no licensing law 
for the protection of the public in 
the District of Columbia, which 
might have averted the disaster in 
Washington last January, when the 
roof of the Knickerbocker theater 
failed, killing more than 110 people. 

The movement for the enactment 
of adequate licensing laws for the 


protection of the public from the 
activities of dabblers and quacks 
has been actively supported by the 
American Association of Engineers, 
an organization of 24,000 profes- 
sional engineers. It is to their credit 
that they are seeking to curb the 
profession of incompetents. 


—The Rose Techni-. 


Pennsylvania 


At a recent meeting of the Ameri- 
can Section of the Society of Chem- 
ical Industry, Herbert Fulweiler, a 
graduate of the University of Penn- 
sylvania, was awarded the Grasselli 
Medal as recognition of a paper on 
gas problems, which he had deliv- 
ered some time previously. 

This medal is bestowed each year, 
by the Grasselli Chemical Company, 
on the chemist who offers the most 
useful suggestions in applied chem- 
istry. The honor is increased by 
the fact that the award has been 
made only twice in the last five years. 

Mr. Fulwe ler is a Philadelphian. 
He graduated from the University 
ju 1901 with the degree of B, S, in 


Graduate Awarded Grasselli Medal 


Chemistry. He worked with the 
Philadelphia Gas Company and 
with the U. G. I. for whom he is 
now Chemical Engineer. 

During the war, his work was 
connected with that of the Ordnance 
Department. He did valuable work 
with reference to the production of 
toluene, developing from his process 
a by-product which was extensively 
used as airplane motor fuel. Much 
of his attention has been devoted to 
the determination of sulphur com- 
pounds in illuminating gas. 

Despite former exhaustive studies 
of the subject, Mr. Fulweiler’s work 
has developed several new fields of 
investigation in the gas industries, 


At present, he is working on a sys- 
tem for the identification of hydro- 
carbons in petroleum oils. 


Of the 270 cities in the United 
States that have the city manager 
form of government, 45 per cent. 
have engineers as city managers. 
In the smaller cities where the man- 
ager is in direct charge of all public 
improvements, furnishing of the 
water supply, collection and disposal 
of municipal waste, and protecting 
life and property against building 
and fire hazards, an engineer in this 
position is particularly needed, ac- 
cording to the Engineering News- 


Record. 
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Mr. Cuarzes L. Simon, Ch. E. 22, past president of 
the Men About Towne Club, is now asales engineer with 
the Brown Instrument Co., and is located in Pittsburgh. 

Se 

Francis Q. Tuorp, Ch. E. 22, is also connected with 
the Brown Instrument Co., in the same capacity in 
Philadelphia. 

Se 

Harowp FLECKENSTEIN is employed in research work 

at the Brown Instrument Co. 
Se 

Lronarp L. Katisu, Ch. E. 22, is at present connected 

with the U. S. Patent Office as an examiner. 
Se 

Rarteu Mutier, Ch. 22, is studying for his M.S. in 

Chemistry at Columbia University. 
Se 

Mr. Cuares Forpsrt, C. E. 22, last year’s Circula- 
tion Manager, is now located with the Bell Telephone 
Co. in Philadelphia. 

S@» 

Mr. Russet CuEew and Revsen BEnpveEr, C. E. 22, 
are with the McClintic-Marshall Construction Co., in 
Pottstown. 

Sem 

Mr. C. Kung, C. E. 22, is associated with the Sim- 

plex Valve Co., of Philadelphia. 
Seo 

CHARLES J. WERNER is employed with Pfeiffer and 
Co., of this city. 

Se 

Mr. Ropert SERGERSEN is chemist with one of the 
subsidiary companies of the Carnegie Steel Co. 

S@ 

D. M. Sracknouss, ’87, is assistant general superin- 
tendant of Cambria Steel Co. He is living at 145 
Fayette St., Johnstown, Pa. 

SG 

Ricarpo Z. ZIMMERMAN, 716, is with the Salem Light- 
ing Co., Salem, Ohio. 

S@e= 

Lesuiz L. Bampercer, 717, is living at 16 Radcliffe 
Ave., Providence, R. I. 
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Leon P. FeustmMan, ’82, is vice president of Worth- 
ington Pump and Machinery Corp., offices, 115 Broad- 
way, New York. 

56 

JosEPH P. WiLuriAMs, °13, is now living at 3116 W. 
Penn St., Germantown. 

S@ 

Wn. J. Baxter, ’20, is a student engineer with the 
General Electric Co., and is living at 1348 Union St., 
Schenectady, New York. 

Se 

Rosert R. Fotry, ’16, is now living at 151 Fifth Ave., 
New York. 

Se 

E. A. Munyan, 714, is with the Allentown-Bethlehem 
Gas Co. 

: Se 

Cuartes McANAtty, 721, is a student engineer with 
the Bell Telephone Co., of Pennsylvania. 

5e 


ALLAN M. RrFx, ’20, is assistant chief engineer of the 
Scott-Powell Dairies, 45th and Parrish Sts., Philadelphia. 
Se 


Wn. Marsnatz, 721, is now with the Otis Elevator 
Co., of Philadelphia. 
Se 
Wo. Scuwem, ’20, is branch manager of the Cornell 
Utilities Co., offices, 185 5. 16th St., Philadelphia. 
S@ 

Wa.rer Irwin, 721, and Alexander Patterson, ’21, 
are now with the United Gas Improvement Co., of Phila. 
SG 

Harry H. Kewier, °20, is representing the Vilter 
Mfg. Co., of Milwaukee, Wis., offices at 10th and 
Chestnut Sts., Philadelphia. 

Sg 

Nep Ramsey, ’20, is now with the American Gas Co., 

7th and Locust Sts., Philadelphia. 
Se 

Bren V. Scuiem, ’21, is with Clarence Wunder, 

Architect and Engineer. 


Compliments — 


of 
Lit Brothers 


MARKET, 7th to 8th 


24 Please mention THE TOWNE SCIENTIFIC JOURNAL when patronizing advertisers 


ims Ie) 


i Ese: 


Eclipse of the sun 


HIS is the month when the sun is outshone, and 
we mortals draw greater warmth and sustenance 
from that homely provender— mince pie. 

It is the warmth of the holiday spirit, which causes 
human hearts to glow when temperatures are lowest. 
Mother’s cooking — the family united — Christmas 
trees and crackling logs—what would this world be 
without them? 

In promoting the ae good cheer the college 
man’s part is such that modesty often blinds him to it. 

It would hardly occur to the glee club man to sing 
over the songs of Alma Mater for the still Dearer 
One at home. 

The football man would scarcely suspect that his 
younger brother is dying to have him drop-kick for 
the ‘‘fellers’’. 

The Prom leader would not presume to think that 
among those sisters who have been waiting to share 
his agility at fox-trot may be his own sister. 

And in general, college men would scorn to believe 


Published in that any conversational prowess they might possess on 

the interest of Elec- books, professors or campus activities could possibly 

trical Development by interest a certain Gentleman Who Foots the Bills. 

an Institution that will But just try it, all of you. The welcome you get 
be helped by what- will warm the cockles of your heart. 

ever helps the This suggestion, amid sighs as they look back 

Industry. across the years, is the best way a bunch of old grads 


here know of wishing you ‘*Merry Christmas’’ 


estern Electric Company 


Since 1869 makers and distributors of electrical equipment 


Number 24 of a series 
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The College Book and 
Supply Store 


x 
ale 


My 


Everything for the 
Student 


Instruments and Slide Rules 


3425 WoOoDLAND 
AVENUE 


aisacciniauinmaanat 


ing gives elegance and 
character to the appear- 
ance of our garments and | 


q Reed’s standard of Tailor- | 


assures permanent shape- 
liness and satisfactory and 
lasting service. 


Suits and Top Coats are 
priced $30 and upward. 


JACOB REED’S SONS 
| IM 1424-26 CHESTNUT ST 


Ear 


amnmee 


Alteneder’s — 
Spring-Hinge Ruling Pen 


Pat. Aug. 9, ’92, May 7, ’95 


Insures the finest kind of work and 
saves a really surprising amount 
of time and annoyance. 


The blades are instantly separated 
and easily and thoroughly cleaned 
without disturbing the adjustment. 


They are made of the highest grade 
tool steel and tempered and ground 
with an exactness peculiar to 
ALTENEDER INSTRUMENTS. 


$4.00, postpaid. 474", 5", or 5/4" size 


The general excellence and lasting 
qualities of ALTENEDER INSTRU- 
MENTS have earned for them the con- 
fidence of the professional draftsman. 


Every genuine Alteneder Instrument stamped 


“TA.” “T.A. & Sons,” or “ T. Alteneder & Sons.” 


Theo. Alteneder & Sons 


1225 Spring Garden Street, Philadelphia, Pa. 


THE SUCTION LINE 


(Continued from page 11) 


542.8 B.t.u. and the total heat at the same pressure with 

91.6 deg. F. of superheat is 595.5 B.t.u. Thus the per 

cent. loss per pound of gas due to this addition of heat is 
(595.5 — 542.8) + 542.8 x 100 = 9.70 per cent. 

This loss in itself is not so large and anybody not 
familiar with refrigeration might be led to believe that 
the system could not be seriously upset by it alone. 
But the consequent loss in the compressor due to the 
rarification of the suction gas, shown to be 24.1 per cent, 
could easily upset the operation of the system and pro- 
duce the symptoms observed. 

From this it can be seen how important it is to have 
the suction line properly covered to insure saturated 
gas at the compressor suction. Figure 2 is a plotted 
curve showing how the per cent. in density of a pound of 
ammonia gas increases with the superheat. The curve 
is plotted for one pressure only 29 lb. per sq. in. gage 
or 44 lb. per sq. in. absolute. 

There are further losses in the compressor due to 
excessively high temperatures which were not calculated 
for this particular case, but they would be evident to 
the practiced operator as excessive quantities of oil 
were required. The cylinder-heads were coated with a 
carbon deposit and the valves and valve stems suffered 
badly. When the suction line was covered the system 
came up to specification and was able to do the work 
very acceptably. 
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Portraits of Distinction 


OFFICIAL PHOTOGRAPHER FOR THE 


1922 Class Record Alpha Chi Sigma ae. FE: | 
Towne Scientific School | Men About Towne Club Engineers’ Show 

Journal Alembic Society Hexagon Society 
Priestley Club Tau Beta Pi Sigma Tau 


PiscOeet JO U. OF P. STUDENTS 


136 S. 52d Street Philadelphia, Pa. 


Formerly located Telephone: 
1730 Chestnut Belmont 2927 


- PRIESTLEY CLUB LECTURE 
(Continued from page 18) 


paring pure nitrogen. He published a number of pam- Co me lo the 


phlets, all full of new discoveries. ° 
Despite his great work, he was never converted from Vi h / H. c if 
the phlogiston theory, and to his death gave a wrong l C OUSE a C 
interpretation to many of his discoveries. FLOR GOOD HEALS 

He died in Northumberland in 1804, while quietly read- 
ing proof—this greatest pioneer in the history of chem- A Restaurant kncwn to every Pennsylvania | 
istry and one of the finest thinkers of any age. And it student for serving good wholesome food 
must not be forgotten in passing that he was the estab- 
lisher of the Unitarian Church. 


The meeting closed with an open exhibition of a fine RUBE MILLER, Proprtetor | 


collection of Priestleyana, some loaned, for the day, by 
Dickinson College, but a great many being the personal 
‘property of Dr. Smith. This included a number of St 
books and one manuscript in Priestley’s own hand; 


numerous scientific instruments, microscopic. slides, Adding to Machine Sage 
the famous burning-glass, and what was probably the Bilgram Bevel Gear Generators | 
finest piece of all, the balance used by Priestley, in cut theoretically correct gears. Such 

oe : : : 3 gears are especially adapted to | 
perfect condition. This last is now being copied by the machines of the better grade. | 
Royal Society of London. His book plate, and an Se i ee ics fe “cot | 


engraving from a life portrait by Stuart are shown. ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 


Philadelphia Book Company ee erences 


& ss 
ENGINEERING AND TECHNICAL BOOKS : The Bilgram Machine Works | 
1223 Spring Garden St., Philadelphia, Pa. | 


17 SoutH NintH STREET PHILADELPHIA ZN | 
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The 
Fairlamb Company 


BUILDERS’ 
MATERIALS 


Me 


115:50. o0TH St: 
PHILADELPHIA, PA. 


Business Established 1891 


The John T. Dyer . 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 


HARRISON BUILDING 
PHILADELPHIA 


Stanley Theatre 


Nineteenth and Market Streets 


Direction 


Stanley Company of America 


PHOTO PLAYS 


Of... OD f8 Lio .t.2 Oe 


Showing Continuously 


11.15A.M. to 11.15P.M. 


Known Throughout These United States 
A Revelation to the American Public 
A Pride to the City of Philadelphia 


Best Theatre Orchestra Anywhere 


Don't Forget 
The Engineer’s Show 


“Laying Letty Low” 


DECEMBER 13-14-15 
DA ee 
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Wheeler Twin Jet Condenser 


are: Vertically 
pumps and an expansion joint between 
condenser body and pump permitting 
condenser to be suspended from tur- 
bine exhaust, while pump and its driver 
have a rigid foundation. 


OR use in connection with a 20,000 
mK. VW. lurbine. It is of simple, 


compact design which incorporates all 
refinements of the art. 


Special Wheeler features of this type 
split casing removal 


Our catalog 112-C explains these and other 


features of ‘‘Wheeler Condensers.”’ 


Wheeler Condenser & 
Engineering Co. 
CARTERET, N. J 


Witu1am CreicuTon, ’15, is a member of the fac- 
ulty of the Architectural School in the University 
of Pennsylvania. 


JOHN V. Catyowun, ’20, is with the Combustion 
Engineering Corporation, located at 43 Broad Street, 
New York City. He is now engaged in erection and 
service work. His home is in Ardmore, Pa., at 45 
Wyoming Avenue. 


C. M. Tuompson, ’15, is now living in Narberth, Pa., 
at 306 Prince Avenue. 


Stuart D. Kerr, °17, is with the Cincinnati Chemi- 
eal Works in St. Bernard, Ohio. He lives in Cincinnati 
at 11 West Street. 


G. E. Wacner, 719, of 710 S. Phoenix Street, Tulsa, 
Oklahoma, is connected with the Sinclair Pipe Line 
Company of Tulsa. He has been in Chicago during the 
past three months in charge of pipe inspection. 


| Louis MM. Kolb, Master Tailor 


SERVICE ESTABLISHED 1895 
ENOUGH SAID 


SHOPS 


3709 SPRUCE STREET 


10 MemorIaAL TOWER 


U. of P. DoRMITORIES 


Cleaning, Repairing and Pressing 


FULL DRESS AND TUXEDO SUITS TO HIRE 


The Fairmount Laundry 


STUDENT SERVICE 


Harry R. Enpicott 247 SoutH 37TH ST. 


Keystone, Race 2773 


Bell Phone, 4816 


Barclay Brothers 


DRAFTING SUPPLIES BLUE PRINTS 


PHOTOSTATS 


1515 Sansom St. Philadelphia 
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Raisler Heating Co. 


‘Steam and Hot Water Heating 


Power Plants Ventilation 


Raisler Sprinkler Co. 


Approved Automatic 
Sprinkler Systems 


KL 


Engineers and Contractors 


TELEPHONE, COLUMBUS 5869 


129-131. AMSTERDAM AVENUE AT 66TH STREET NEW YORK 


Se en ee ami SE EIEN | 


T’S a grand and glorious ‘eeling to wear 
clothes that are made solely for you; 
not only do you express your personality 
in them, but you get garments that are 
real value. 


The question of price is a secondary con- 
sideration, as we specialize in fine Suits 
and Overcoats at $50 to $75. 


Exeeptional Dinner Jacket Suits, $75 
and $85. 


PYLE & INNES 


| 

| 

| Leading College Tailors 
(1115 Walnut Street 


Armstrong & Latta 
Company 


ENGINEERS and 
| CONTRACTORS 


® 


Land Title Building 


PHILADELPHIA 
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Paneer 


THE DISADVANTAGE OF POOR LIGHTING. 


As thousands of our industrial plants are operating 
to-day with poor lighting and in some cases with extremely 
bad facilities, it would seem that the importance of the 
subject of lighting has not been given the serious consid- 
eration by those responsible for such conditions. 


Poor lighting is one of the most serious handicaps 
under which a manufacturing establisament can operate. 
First of all, poor lighting is the cause of a large number 
of accidents in industrial plants; and it is singular that 
accident reports do not yet properly classify the hazards 
of poor lighting, which in many cases is the primary cause 
of an accident attributed to what is really a secondary 
cause. Safety engineers and other officials who make acci- 
dent reports should always consider the condition of the 
lighting when working up a report of accident causes, for 
it plays an important part in a great many casualties and 
is apt to be overlooked. All accidents due to poor lighting 
are accidents of neglect, and are preventable. The poor 
lighting accident hazard is clearly chargeable to manage- 
ment and not men. It is a difficult matter to make such 
progress with Safety First in a plant which has neglected 
to provide one of the fundamental requirements of accident 
prevention—good lighting. 


Probably no one single factor connected with the 
equipment of a plant so directly affects the efficiency and 
inefficiency as the quality and quantity of the lighting. 
The curtailment of production of all working under the 
disadvantage of poor lighting represents a big loss each 
day; the poorer the lighting the less able is the working 
force to function efficiently. Quality and quantity both 
suffer, representing a preventable loss wholly removable 
by improving the lighting. 


Under poor lighting condition, we cannot expect and 
rarely do we find an orderly, clean factory. Darkened 
places encourage careless habits and workers are often led 
to deposit discarded articles or material which should be 
deposited elsewhere. The eyesight of those who attempt 
to use their eyes continually in insufficient light, below 
nature’s demands, is often affected. Too much light, such 
as is furnished by bright, unprotected lights, is as harm- 
ful as too little illumination; both are fundamentally 
wrong. Nature’s own illuminant, daylight, is unequalled 
for our requirements of lighting. 


The eye is best suited to daylight in the proper 
quantity. Sun glare should be avoided, and in the dark- 
ened hours proper artificial illumination provided. Day- 
light should be utilized to the fullest extent. It is supplied 
free in abundant quantity for our use. Modern invention 
_has supplied a means whereby the interior of buildings can 
be lighted by daylight, and all the advantages secured 
which is furnished by good lighting at the smallest cost. 


Industrial buildings should have as much wall space 
as possible devoted to windows fitted with Factrolite Glass, 
which insures the maximum amount of daylight and which 
prevents the direct rays of the sun from passing through 
as it properly diffuses the light. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CO, 
220 Fifth Avenue, 


St. Louis. New York. 


Chicazo. 


T HWING 
PYROMETERS 
STANDARD FOR SEVENTEEN 


YEARS IN AMERICA’S MOST 
PROGRESSIVE PLANTS 


THWING INSTRUMENT COMPANY 


3339 LANCASTER AVENUE 
PHILADELPHIA, PA. 


school and Colleve 
Publications 


OUR EXCLUSIVE PRODUCT 


WE PRINT: 
THE TOWNE SCIENTIFIC SCHOOL JOURNAL Univ. of Penna, 
THE PRINCETON TIGER... 272). . Princeton University 
TEE EVRE oa) ee eee ee Lafayette College 
Tet TiAVeerORUIAN: 4.0 80. cin Haverford College 
‘Pompe BURPLE MOOK 67 Gh ook Wellesley College 
Tap AME MGAN ART STUDENT... 0c. a5 icc s. New York 
FORAGE VEANN  QUARTDREY: 3 re New York 
UG Gincebe a eee eR a Philadelphia 
tlsaie SIPANTEE BNE: ete University of Penna. 


and many other periodicals for well known 
high schools, preparatory schools, 
and colleges. 


Westbrook Publishing Company 
R. G. BARNES & SONS 


1217 Market Street Philadelphia 


Hires Turner Glass Co. 


Manufacturers and Distributors 


GLASS 


Builders of 
ZOURI-LIGHTHOUSE STORE DISPLAY WINDOWS 


Write for Bulletins 


WASHINGTON, D. CG. PHILADELPHIA, PA. 
ROCHESTER, N. Y. 
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- TYPEWRITERS 


| Free, One Month Rental to Students 


| : ; 
| Large selection of different makes. At 


$30.00 thorovghly: rebuilt. 10 days’ free 
trial. One year written guarantee. 
Distributors of Portables 


1005 CHESTNUT STREET Walnut 5874 


BUNDY TYPEWRITER CO. 


THE 


Philadelphia Thermometer 


COMPANY 


S. W.. Cor. Arch arid 9th Streets 
PHILADEEPHPFA, PA. 


=): 
MANUFACTURERS OF ALL KINDS OF 


Laboratory and Mechanical 
Thermometers 


HERCULES 
CEMENT 
CORPORATION 


NEW YORK PHILADELPHIA BOSTON 


MANUFACTURERS 


John J. Griffin & Company 


_ Gas Meters of Capacity and 
| Precision 


| 1513 RACE STREET 


PHILADELPHIA 


| WILLIAM H. BOWER, ‘85 Col. 
FRANK B. BOWER, ’92 Col. 


WILLIAM L. ROWLAND, ’78 Col. S. FELTON GROVE, ’04 Col. 


| 
| SYDNEY THAYER, ’86 Col. 
Secretary and Treasurer 


HENRY BOWER 


Chemical 


Manufacturing Company 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


‘‘B. B.”” BRAND ANHYDROUS AMMONIA 
AQUA AMMONIA 
YELLOW PRUSSIATE OF SODA 


HENRY BOWER, ’t8 Wh. 
President Assistant Treasurer 
SYDNEY THAYER, Jr., 19-CaL 


First Vice-President Assistant Secretary 


Second Vice-President Chemist 
REGINALD R. JACOBS, ‘18 D- 

CLARENCE D. FASSETT, ’19 Wh. 
Associates 
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= COAL 


For Industrial Purposes 


eEINCOLN: 


FAIRMONT 


GAS 
“TRANCES ” COAL 


“MORGAN” 


“ELEANOR” 


“GOLDFIELD™ 


Westmoreland 
Gas_ Coal 


“BIRD” 


High Grade 
Smokeless Steam Coal 


“STANDARD” 
Miller Vein 


SPECIAL COAL FOR STEAM SHOVELS 


Quality--Hervice 


CHARLES F. RAFETTO & CO., Inc. 


Bell Phone Spruce 58-55 Finance Building, Philadelphia Keystone Phone, Race 66-45 
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The Quaker who made 


Chemistry a Science 


AVENDISH had shown 
that two volumes of hy- 
drogen andoneofoxygen 
always combine com- 

pletely to form water and nothing 
else. Proust, a Frenchman, had 
proved that natural and artificial 
carbonates of copper are always 
constant in composition. 


“There must be some law in 
this,” reasoned Dalton (1766- 
1844), the Quaker mathematician 
and school teacher. That law he 
proceeded to discover by weighing 
and measuring. He found that each 
element has a combining weight 
of its own. To explain this, he 
evolved his atomic theory — the 
atoms of each element are all 
alike in size and weight; hence 
a combination can occur only in 
definite proportions. 

Dalton’s theory was published 
in 1808. In that same year, Na- 


General 


poleon made his brother, Joseph, 
king of Spain. This was considered 
a political event of tremendous 


importance. But Joseph left no- 


lasting impression, while Dalton, 
by his discovery, elevated chem- 
istry from a mass of unclassified 
observations and recipes into a 
science. 


Modern scientists have gone be- 
yond Dalton. They have found 
the atom to be composed of elec- 
trons, minute electrical particles. 
In the Research Laboratories of 
the General Electric Company 
much has been done to make this 
theory practically applicable so 
that chemists can actually predict 
the physical, chemical and elec- 
trical properties of compounds yet. 
undiscovered. 

In a world of fleeting events 
the spirit of science and research 
endures. 


)Electric 


General Office Company Schenectady, N.Y. 


95-626-HD 


Printed by Westbrook Publishing-Company, 1217 Market Street, Philadelphia, Pa. 
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Vol. VI. University of Pennsylvania No. III 


©'0. E. co. 


The Complete Project for 
the Standard Oil Building 
New York City 


CARRERE & HASTINGS 
Architects 


“The New Architecture” 


OO: 2.405 


F Ngsontstag A new tendency is apparent in architectural thought and de- 
sign today. Architects are designing in masses — the great silhouette, 
the profile of the building has become of far greater importance than its detail. 


There is a new vigor and ruggedness even in buildings which are conven- 
tionally classic in their detail. Masses mount upward, supporting the tower, 
accentuating its height. The new architecture is tending toward great struc- 
tures rather than multiplicity of detail. 


Certainly modern invention— modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 


EL Bova Be ee CO a Boe oe 


Offices in ail Principal Cities of the World 
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Engineering Sells, Too! 


A whole lot of the make-believe has been 
eliminated from selling operations in the 
past ten years. The old idea that sales- 
men were born to the sample-case, that 
they carried some sort of a special diplo- 
ma from the University of Pooh, has had 
to break camp, along with the other 
exploded theory which insisted that a 
salesman must be a “good fellow’, a man 
of strange habits, tremendous stories, 
and unquestioned qualities both as a 
mixer, and as an assimilator. 


Now we believe—nay, we know— 
that the best salesman is the man who 
knows most about his goods, and can 
talk most interestingly about them. 


This being the proven case, it isn’t so 
queer that engineering should find a real 
and effective application in the selling 


field, especially if the merchandise mar- 
keted is an engineering product that is 
bought and operated by engineers. 


Every engineer who now engages in 
the sale and distribution of Westinghouse 
products feels that he is doing work 
worthy of his training—for he is carrying 
Service and Sincerity to Industry, and 
to mankind! He is out where the fighting 
is often the fiercest, and he is putting up 
a battle for the things that he believes 
are right. And a man can’t expect, nor 
ask, a bigger chance than that! 


Sixty percent, approximately, of the 
engineering graduates who come to 
Westinghouse find their way eventu- 
ally into some phase of selling. And 
we are proud to have them there—and 
they are glad to be there! 
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I. P. Morris Hydraulic Turbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 


Richmond and Norris Streets, Philadelphia 


55,000 Horse-Power Turbine 


for the Hydro-Electric Power Commission of Ontario- 


Head 305 feet. 


The casings for these units are of cast 
steel and a new form of design has been 
employed for their construction. 


No separate speed ring or stay vane ring 
is used. 


The casing is subdivided by many radial 
planes and the stay vanes are cast in- 
tegrally with each section. The larger 
sections are further subdivided by longi- 
tudinal joints. 


Niagara Development 


Speed 187.5 R. P. M. 
The Most Powerful Units in Operation 


This avoids the usual inadequate bolting 
at the intersection of the radial flanges 
with the speed ring and produces great 
rigidity and strength. 


When subjected to a hydrostatic pres- 
sure of 260 Ibs. per sq. in., equivalent 
to 600 ft. head, or twice the normal op- 
erating head, the casing was found to 
be absolutely tight and free from de- 
fects of any kind upon the first appli- 
cation of pressure. 


OTHER SPECIAL FEATURES 
INCORPORATED IN DESIGN: 
Spreading Draft Tube 
Offset Operating Mechanism 
Disk Guide Vanes 
Pneumatic Lubricating System 
Double Acting Shearing Links 
Labyrinth Seals 


1. P. Morris Governor with Automatic 
Governor Control. 


Designers and Builders of the Johnson Hydraulic Valve 


ASSOCIATED COMPANIES. 


The Pelton Water Wheel Co., San Francisco and New York. 
Dominion Engineering Works, Ltd., Montreal, Canadian Licensees. 


— oe 


~ 
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1871 “KENFORD PRODUCTS” 1922 


Ford & Kendig Co. 


Steam Supplies Power Piping 


Engineering Specialties 


DISTRIBUTORS 
“National” Welding-Scale Free Pipe 


‘“Lunkenheimer’ Valves and Specialties 


“Durabla’” Gauge Glasses and Packings 


1428-30-32 CALLOWHILL STREET 
PHILADELPHIA 
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FOUNDED 1740 


The Towne Scientific School 


1875 
COURSES IN 
CHEMISTRY 
CHEMICAL ENGINEERING ELECTRICAL ENGINEERING 
CIVIL ENGINEERING MECHANICAL ENGINEERING 


For general information relating to the Towne 
Scientific School, address 


JOHN FRAZER, DEAN C. E. CLEWELL, DEAN 


(Absent on Leave) (Pro Tem.) 


Engineering Building, University of Pennsylvania, Philadelphia, Pa. 


For special information relating to individual courses 
write as follows: 
For the Courses in Chemistry and Chemical Engineering 
ProF. WALTER T. TAGGART, Director, 
John Harrison Laboratory of Chemistry, University of Pennsylvania 
For the Course in Civil Engineering 
H. C. Berry, Acting Director 
Engineering Building, University of Pennsylvania 
For the Course in Mechanical Engineering 
ProFr. ROBERT H. FERNALD, Director 
Engineering Building, University of Pennsylvania 
For the Course in Electrical Engineering 


PrRoF. HAROLD PENDER, Director 
Engineering Building, University of Pennsylvania 
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HE Journau congratulates Dr. Penniman upon his accession to the Provostship, the duties of 

which office he has been fulfilling since the resignation of Dr. Smith, two years ago. It is a move 
that is applauded unanimously by the student body. From their point of view Dr. Penniman has 
been the Provost, and the official recognition of the fact only makes the assurance doub’y sure. 

While it is not the Engineers’ privilege to have classroom contact with Dr. Penniman, they can 
fully appreciate the charm of his personality and his sound views on scholastic and student regulation 
from the all-University assemblies at which he presides. The seniors doubtless remember with pleasure 
the lecture course in chemistry under Dr. Smith, which we attended as freshmen, and the varied stock 
of information we acquired there. We honored and respected Dr. Smith, but he always made us feel 
at ease with his kindly advice and earnest admonitions. Therefore, we envy the fellows who can study 
under Dr. Penniman. It is another example, an outstanding one this time, of the intangible but invalu- 
able benefits we can derive from associations of this kind. 

We wish Dr. Penniman every success, and assure him that he has the respect and obedience of 
the Engineering student body. 
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Write for the Journal 


HERE are members of both the undergraduate and alumni bodies who are willing, even anxious, 

to write articles upon various subjects of scientific interest, depending upon which specific line 
of work they are interested in, or to which they have ready access. 

The Towne ScientTIFIC ScHoot JOURNAL is your own paper, made for you, and fostered and 
nurtured by you. If you care to help it to a still higher plane of success, we shall be very grateful 
indeed. You need not be a heeler to see your article in print, and furthermore, you may be assured 
that your writings will receive the most courteous and favorable kind of attention. We invite your 
co-operation, and we feel certain that with it, the ever-increasing popularity of our periodical will 
be even more augmented, Write for the JourNaAu! 
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Does This Fit You? 


ROTHER ENGINEERS, just park yourselves in front of the Engineering Building right before the 
periods devoted to the study of languages and list: 

“"Lo Bill! Where to? To French? What’s the matter, got a quiz? No quiz and you intend 
to go? You're crazy. Let’s cut! The ‘Prof’ won’t know it. Why I’ve taken fourteen cuts so far 
and he’s only marked me for three.” 

You've heard that before haven’t you? Why of course you have! The language in question 
may have been German or Spanish and the phraseology slightly different but the context was always 
a constant. 

Listen, you engineers! Why all this antipathy toward the language you are studying? Why 
this, “‘Now Bobby, take your cod liver oil and molasses” attitude? Do you think that you are taking 
a language for your health or mayhap that the faculty has thrust it upon you simply to fill up a few 
periods? ‘True, we engineers have a roster so filled that oases are very rare and accordingly when 
our language pericd comes around we are prone to think that, the subject being unimportant, we can 
relax. But is it unimportant? 

No engineering school is going to burden a student with an unimportant subject. Every engineer 
should be able to feel fairly confident in one language besides his own. In the modern scientific and 
business world where competition is so keen, the fellow that gets ahead is the fel ow that gets the 
jump on the other fellow. And anything that enables you to gain such an advantage is of inestimable 
value to you. The French, the Germans, and in a lesser degree, the Spanish are continually making 
great strides in all the sciences and their results are published in their own language long before the 
English version comes out. Many times discoveries are never published in the English language and 
untold quantities of vital literature are locked up in foreign language vestments. 

Now you engineers, take this to heart. Cut out the “baby stuff”’ in your attitude toward your 
language. Of course, no one expects you to be a walking grammar, or to babble or dash off verb con- 
jugations or to speak knowingly of the subjunctive. Learn to be able to read fairly decently without 
much reference to a vocabulary. Go down to Leary’s and pick up a few of those simple German, 
French, or Spanish stories and read them. They will come easy to you. Then try some simple scientific 
readers and finally, subscribe to a foreign language magazine. Try it fellows. It’s much more effective 
than Dr. Coué’s method of making yourself better day by day. 
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The New Coach 


7. some one asks you for your opinion of that elusive, mysterious, indefinite “football situa- 
tion,’ what do you do? Do you shrug your shoulders, and look non-committal, and then finally 
give a confidential but stubborn view of the whole thing, as a great many of us do? It’s a big subject, 
this football question, and many, diverse, and full of genuine spirit are the sage and knowing discus- 
sions of it, all over the campus. But in general, the trend of thought is directed in the same channel 
—we give all due credit to the régime that has gone before, and wait for time to tell what the new one 
can do. 

The selection of “Lou” Young as mentor of the Red and Blue team is an epoch-making one, 
inasmuch as Head Coach Young is the first man to fill that position who has not had a previous great 
amount of experience. It is of particular importance and interest to ourselves because “Lou” Young 
is a graduate of our own Towne Scientific School, receiving his degree as B.S. in Civil Engineering 
in 1914. We are all familiar with his record as a player on the varsity eleven, and we know that he 
has always held the interest of his Alma Mater at heart. 

As to Coach Young’s qualifications and ability to fill his responsible position, we are not in the 
least skeptical, but on the contrary, we believe whole-heartedly that he will meet with success. Being 
an engineer, he will face his problems and tasks av an engineer. 

So let’s all get behind him from the start, fellows, and do our utmost to help him. It’s all for dear 
old Penn. 
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Important Research in Germanium and 
its Compounds 


Cart R. Dotmetscu, Cu. ’25 


N THE swift whirl of the course of current events 

at our great University, we are more than apt to 
neglect looking about us. We are inclined to forget 
that in our immediate midst—under our very eyes, 
as it were—some of the greatest and most remarkable 
achievements in the scien- 


modified, is still used and regarded as an invaluable 
organ in the study of the science. In this table, the 
elements, which are about eighty-three in number, 
are arranged horizontally in the order of their in- 
creasing atomic weights. After every eighth element 

(this excludes the chemically 


tific world have been made, 


inert gases He, Ar. Ne, 


and indeed, are still being 
made. This implies espe- 
cially the research work 
carried out under the direc- 
tion of the Department of 
Chemistry. We under- 
graduates, as a whole, are 
at best familiar with the 
fact that the use of tung- 
sten as a filament material 
in electric lamps was made 
possible by Edgar Fahs 
Smith, former Provost of 
the University, and Profes- 
sor Emeritus of Chemistry. 
Some of us may be fortu- 
nate enough to be aware 
that some of the greatest 
work in exhaustive investi- 


Kr, Xe, Nt,) a new line is 
begun, and the first eight 
labelled a “‘period.”’ Natur- 
ally, the next set of eight 
elements, or period, will 
appear in a corresponding 
position below the elements 
in the first period, and 
thus places the kindred 
elements in vertical rows, 
one element below the 
other. Now, it happens that 
in some cases, the elements 
do not fall into the ex- 
pected position, and to com- 
pensate for this requires 
an irregularity. They are 
by compromise placed in 


gation of tungsten and its 


the vertical row of ele- 
ments with similar prop- 


compounds has been but 

recently completed in our own Harrison Laboratory. 
Research work in the study of other of the rarer 
elements has led to the discovery of what promises 
to be one of the greatest boons given to civilization 
in this century—the discovery of the effect of ger- 
manium dioxide on the blood. This was achieved 
through the tireless efforts of Joun Hucues Mutuer, 
M.A., Ph.D., and his co-workers. It is to this and 
the relative work with regard to germanium that 
we will turn our attention. 

It does not necessarily require a knowledge of chem- 
istry to know that in 1869, a great Russian chemist, 
Mendeleeff by name, after investigation of the apparent 
simple relation existing between the atomic weights 
of kindred elements, reached conclusions which are 
comprehended by the term “Periodic System.” Men- 
deleeff gave to the science of chemistry the first really 
practical periodic table, which, although somewhat 


erties, called “groups,”’ and 
to account for the vacancies left by this compromise, 
Mendeleeff propounded the theory that there were 
still some elements which were as yet undiscovered. 
He even went so far as to predict the discovery of 
certain elements, and actually described their proper- 
ties and chemical behavior. Of particular interest 
to us, he called attention to the future discovery of an 
element in the IV Periodic Group which he called 
“ecka-silicon.” It is the more remarkable that in 
1886, some thirty years later, Winckler, the noted 
German chemist, succeeded in isolating from a silver- 
bearing mineral, argyrodite, a new element, whose 
properties corresponded very closely with the prophetic 
“ecka-silicon”’ of Mendeleeff. Winckler, however, 
thought it was the m'ssing element under antimony. 
He called it “Germanium,” in honor of his native land. 
Thus it is then, that the “ecka-silicon”’ of the founder 
of the “‘period’c system” has borne that name ever since. 


ee 
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Peculiar it is, indeed, that no one paid much atten- 


‘tion to the newly discovered metal, and until 1918, 


no possibility for any use for it ever occurred to scien- 
tists. It was then that Buchanan, a chemist in a zinc 
products plant, experienced difficulties in handling 
the zine oxide ore. A white sulphide was continually 
precipitated in the course of his analyses, and its stub- 
born and extraordinary behavior with the customary 
zine-compound reagents impelled him to pursue a 
study of the cause of his perplexity. He hesitated when 
he came to the nearest solution to his problem, which 
was the probability of a germanium compound in the 
miveral, but through further work on his part, the 
presence of germanium was confirmed. A portion 
of the ore was given to Dr. Miiller, whose abilities 
as an analytic chemist are admittedly extraordinary, 
and this led to the great research work which is still 
under progress in some of its phases. 

By a glance at the periodic table, it will be readily 
seen that germanium and arsenic are adjacent (atomic 
weights 72.5 and 74.96 respectively), and therefore, 
it is a perfectly logical assumption that their chemical 
behavior must be very similar. This in fact, was 
found to be true, and the separation of these two ele- 
ments furnished the first real problem to Dr. Miiller 
and his group of fellow-scientists. Several separations 
were on record, one or two of them being fairly good, 
but not accurate enough to give a sufficiently pure 
metallic germanium for the determination of the 
atomic weight. It was during the investigation of 
a better method of separation that Dr. Miiller’s atten- 
tion was called to the possibility of a physiological 
action similar to that of arsenic and vanadium—but 
we will turn our attention in this direction later on. 
After an involved and lengthy study, Dr. Miiller in 
December, 1921, through the medium of the Journal 
of the Amer-‘can Chemica! Society, announced a separa- 
tion of germanium and arsenic, together with some 
important conclusions with regard to these elements. 

We cannot furnish details here relating to these 
experiments, but we can offer a flighty sketch of the 
results. It was found that hydrogen sulphide, which 
ordinarily precipitates germanium as the disulphide, 
GeS,, in the presence of very concentrated hydro- 
chloric acid, and under pressure, is entirely without 
action upon the germanium compound if the latter 
is in the medium of hydrofluoric acid. In other words, 
hydrogen sulphide is entirely without action upon solu- 
tions of fluogermanic acid, and the alkali salts of this 
acid. The arsenic comes down readily, and thus a 
very rapid, sharp and accurate separation is afforded; 
it is accurate enough o determine as little as 0.01 per 
cent. of arsenic in germanium compounds. This method 


of separation is especially useful in connection with 
the preparation of pure germanium compounds, as the 
fractional crystallization of the double fluoride can in 
this way be avoided. The precipitation of the arsenic, 
moreover, is complete and rapid even in the cold. 
We have mentioned above that the extremely close 
association of arsenic and germanium led Dr. Miiller 
to reason and wonder, “Is germanium dioxide toxic, 
like arsenic trioxide, or vanadium pentoxide? If it is, 
is it more so, or less so, as would be believed from the 
non-toxic character of the elements in its own periodic 
group (silicon, carbon, titanium, tin, lead)?” It is 
known that the derivatives of the oxide of arsenic, 
under the commercial name of “‘arsenic,”’ is in common 
use, and has been for years, as a powerful tonic and 
alterative in blood and skin disorders (Fowler’s Solu- 
tion, the cocodylates, arsphenumi, etc.). It is also 
used in cases of anemia, chorea, and other nervous 
diseases. Experiments were then carried out at the 
Wistar Institute of Anatomy and Biology by Dr. 
Miiller, and Dr. Frederick J. Hammet, the results of 
which showed the pleasing fact that germanium dioxide 
is many times /ess toxic than arsenic trioxide, and what 
is even more remarkable, that the former has a marked 
“erythopoietic action,” like that of arsenic trioxide, 


when taken in small doses. The formidable term, 


“erythropoietic action”? means essentially that it has 
the power of promoting the increase in the production 
of the red corpuscles of the blood—and it is to the red 
corpuscles that the blood owes its color and its power 
to carry oxygen. 

The experiments were carried out with albino rats 
as subjects. It was found that the rats which received 
the germanium dioxide thrived and grew about twice 
the amount of those which did not. Then, experi- 
ments were carried out in which guinea-pigs were used 
as subjects, and similar results were obtained. In 
order to continue and verify further the results of the 


work thus far accomplished, the germanium dioxide 


was given successively to a guinea-pig, a rabbit, a dog, 
and finally, to a man, both subcutaneously, by means 
of a hypodermic needle, and mternally, by taking it 
through the mouth. Perhaps most interesting te 
us are the results pertaining to the human being. 

In determining the erythopoietic action of germanium 
dioxide in a man, the dose of the oxide was administered 
through the mouth, in an aqueous solution. The 
latter was taken on an empty stomach, in each in- 
stance, on the half hour before a meal. Before the 
initial dose was given, the weight and red blood-cell 
count were taken. Observations of the blood count 
and body weight were continued for a period of over 
six weeks, and the results obtained corroborated 
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in every way those from the laboratory animals. 
The investigators found that they could demonstrate 
a rise in the red corpuscle count of at least one million 
above the count obtained just preceding the first dose, 
and an increase in the haemaglobin of 8 to 10 per cent. 
above the normal reading! 

In logical sequence of these discoveries, the question 
of the actual toxicity of germanium dioxide was taken 
up. Experiments of an intensive and exceedingly 
delicate nature were conducted once more upon rat, 
guinea pig, rabbit, and deg. ‘The percentage per 
kilo weight of germanium necessary for a lethal dose 
was calculated from the results of these, and check 
tests made. From these it was learned that the actual 
fatal dose is 586 milligrams of germanium dioxide per 
kilo body weight. These results appeared first in the 
Journal of the Medical Sciences. 


Following these investigations, Dr. Miiller and 
Miriam Stewart Iszard, M.A., continued the research 
and concerned themselves with a study of the cumula- 
tive effect and elimination of the germanium dioxide. 
By “cumulative effect” is meant that the internal 
organs of the animal body accumulate and restrain 
from elimination, the oxide. Arsenic trioxide furnishes 
the best example of this. Gratifying it was, to be sure, 
to find that with germanium dioxide there is no cumula- 
tive effect, as was shown by an analysis of all the internal 
organs of the animal body—the lung, liver, kidney, 
and in addition, the bone marrow and muscle. 

It would then, of course, be reasonable to ask what 
would occur if an overdose—one which was, neverthe- 
less, within the limits of the fatal dose—was adminis- 
tered, and how it was eliminated. Experiments were 
carried out on a rabbit, a dose of over 230 milligrams 
being first given. A careful study was then made of 
the ma’erial eliminated for thirteen days. Chemical 
analysis was made of the samples of the urine and 
fecal material, with the following results. First, the 
overdose of germanium dioxide was rapidly eliminated 
from the system, amounting to about 60 per cent. of 
the total dose received. This occurred within twenty- 
four hours following the dose, and analysis showed 
it to be practically entirely eliminated through the 
kidneys. In the second place, after the expulsion of 
the overdose, the elimination became fairly constant 
over a long period, and the amount eliminated from 
the intestinal tract increased slightly. When a man 
was used for a subject, corresponding results were 
obtained. The details and conclusions of this work 
appeared first in the American Journal of the Medical 
Sevences, together with a method of the separation 
of the germanium dioxide from the organic matter, 
in the presence of or the absence of arsenic. 


It is due to this great amount of valuable research 
and discovery that the medical world feels that a 
great boon has been given to civilization. The possi- 
bility of an adequate production of the still rare, but 
now available, germanium dioxide, and its application 
in medicine as a tonic, has caused physicians to look 
forward eagerly to the time when the use of arsenic 
trioxide can be abolished—at least in part. No actual 
attempt has been made by Dr. Miiller and other scien- 
tists to replace the long used arsenic oxide by ger- 
manium dioxide in medicine, because they believe that 
there is still a great deal to be learned about this 
wonderful substance. But medical men have acclaimed 
it, and it is unquestionably destined to be one of the 
most beneficial discoveries of the age, for curing 
anemia and nervous diseases, and as a general stimu- 
lative tonic. 


To culminate the already great amount of research 
work regarding germanium and its compounds, Dr. 
Miiller, working with the co-operation of Nicol H. 
Smith, next turned his attention to a study of the 
compound known as germanium hydride. They worked 
with special attention to the curious fact that both 
germanium and arsenic respond to the well-known 
Marsh test, so commonly used in the toxicological 
recognition of arsenic. Voegelin had made germanium 
hydride as early as 1902, but he was unable to thor- 
oughly investigate this compound owing to the ex- 
treme scarcity of germanium at that time. The best 
results of Voegelin only indicate that the formula 
probably corresponds to GeH,, as determined by the 
action of the hydride upon the solution of a silver salt, 
and several analyses of the diluted gas by passage over 
finely divided sulphur, whereby the germanium hydride 
was converted to the sulphide. Second, the spots 
formed by allowng the burning hydride to impinge 
upon porcelain surfaces were described as somewhat 
similar to arsenic spots, and the solubility of the 
metallic germanium in those solvents commonly 
used for the confirmation of arsenic was recognized. 
This is all carried out in what is known as the Marsh 
Apparatus, familiar to even the student of elementary 
chemistry. Its effect is essentially that nascent hydro- 
gen, liberated by the action of zinc upon an acid, 
reduces a suspected compound of arsenic, antimony, 
or germanium, and forms the corresponding hydride. 
By heating the latter, which is volatile, in a confined 
tube, a film of the free metal is obtained as a so-called 
“mirror.” The hydrides are also tested by the color 
of their respective flames, and by allowing the gas to 
pass through a solution of a silver salt, thus forming a and 
precipitate of metallic silver in the case of arsenic, tetra- 
silver germanide, Ag,Ge, in the case of germanium, ete. 
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It required a great deal of time and energy on the 
part of Dr. Miiller and Smith in experimenting with 
the hydride. Preliminary details, such as the procuring 
of acids free from traces of arsenic, antimony, and 
germanium, the selection of the most suitable type of 
generator, furnished the first obstacles, but these 
were soon overcome. Involved, lengthy, and pains- 
takingly accurate experiments were conducted, and 
it was found that germanium may be detected by a 
modification of the Marsh Test in quantities as small 
as 0.0006 gram of the metal; (2) the delicacy of the 
hydride reaction is greatly increased by the use of the 
alkaline type of generator as a source of nascent 
hydrogen, aluminium and dilute potassium hydroxide 
solution serve best for the formation of a large amount 
of germanium hydride, and sodium amalgam for small 
quantities; (3) the decomposition temperature, or the 
temperature at which the hydride breaks up to give 
the mrror mentioned above, lies between 340 and 
360 degrees Centigrade, and the deposition of the 
mrror is best obtained below a red heat; (4) they 
determined the dissimilarity of the films of germanium 
and arsenic as obtained by the Marsh Test, by spectro- 
scopic analysis; (5) they found that the silver ger- 
manide is apt to be of variable composition, and may 
consist of nearly all silver, with very little combined 
germanium, or very nearly pure tetrasilver germanide, 
depending upon the method used in the preparation 
of the hydride, and further, they found the conditions 


which favor the formation of the tetrasilver germanide, 
and. also those which. esult, mg ithe formation of free 
silver, and soluble” germanic acid by the action of the 
hydride upon a silver salt. 

Dr. Miiller is tireless in his efforts and in his study 
and investigations of germanium and its compounds, 
He stands today as perliaps the leading authority on 
this subject, as ‘well as on other of the tarer elements, 
and is justly acclaimed: as the donor of a great’ gift to 


~mankind—the use of germanium dioxide in lieu of the 


more toxic and dangerous arsenic. He has not finished 


the task which-he has assigned to: himself, but continues 
-to carry on, determined, it seems, to push the study 


of the subject to the limits. “His interest never abates; 
it seems as if he becomes more: eager in ‘his search for 
new facts about germanium: every: day. We, as a 
student body, are: proud to have’ this great scientist 
in our midst, not only because he represents a great 
height in the science. of..chemistry,. but also .because 
the Univers ty .of -Pennsylvania jis his Alma Mater, 
as well as ours. But Jet us learn to look more closely 
into these: matters: which are so vital a part of our 
University life, and which are so often lost to us by 
our neglectful attention. We have much to be proud 
of, and it is for us to examine the events. around us 
in.,order that we may appreciate these things which 
are ours. We can get an idea, perhaps, from what has 
gone before, of the greatness and importance of Dr. 
Miiller’s work, but there are others. Let us look for ‘them | 
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Phosphorescence 


iy 


R. Borcersen,’ M.E. 226 ©. re 


HOSPHORESCENCE has always been the most 

mystifying of all the phenomena of nature. It 
is not strange, therefore, that many years, even cen- 
turies, elapsed before men finally fathomed out the 
secret of this light in which there is not the slightest 
evidence of heat. Years ago searchers, probing into 
this strange phenomena, revealed that phosphorescence 
has its source in a substance known as luciferin. Be- 
cause of the extreme difficulty in separating a sufficient 
amount for experimental purposes no important revela- 
tions were made. It remained, however, for E. Newton 


Harvey, a Princeton professor, to discover a means ° 


whereby the luciferin, obtained from a multitude of 
tiny sea creatures, could be collected in sufficient 
bulk to produce a light of unusual brilliance. The 


discovery, simple enough though it seems, involves a . 
method for drying these tiny creatures immediately ; 


upon their being procured, and of converting them into 


yeleased in the form ‘éf"light is 99 per cent. 


a fine, yellow powder by means of grinding. This 
must be done as rapidly as possible, for once removed 
from the water the luciferin readily unites with the 


oxygen’ of: the air, and is thereby rendered useless. 


Luciferin itself is not capable of. producing phos- 
phorescence, but only with a second substance, luci- 
ferase, with which it combines, is: luminescence brought 
about, and then only when oxygen is present. 


Contrary to most instances of combustion, little 
or no heat is evolved upon the union of luciferin with 
oxygen. It is estimated that the amount of energy 
leaving 
only 1 per cent. of heat energy. In striking contrast 
to this is the ordinary incandescent lamp, in which 
96 per cent. of the total energy released i is in the form 


of heat, and wasted heat at that. 


{ 
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Selenium Cells for the Experimenter 


Leroy VANDERFORD, M. E. ’24 


NE of the many things that is now interesting 

scientists and inventors is “‘Television’’, the 
science of seeing over wires. The element Selenium 
will no doubt help to solve this problem. 


Selenium is one of the most peculiar and interesting 
of all the chemical elements. It was discovered by 
Berzelius, a famous Swedish chemist, about 1817, and 
belongs to the same group as sulphur. It exists as a 
brown amorphous mass and ina gray metallic crystalline 
structure. The thing that makes it such a favorite 
with the experimenter is its property of being a fairly 
good conductor of electricity when exposed to light 
but almost an insulator in darkness. 


However this peculiar effect is only noticeable when 
it is in the crystalline state. For demonstrating this 
action of light, Selenium cells are commonly made by 
embedding two electrical conductors in a very thin 
coating of Selenium. This cell is then annealed in a 
warm oven till it changes into the crystalline form. 
The process of annealing is the most difficult and 
most important stage in the construction of Selenium 


Cells. 


Although it takes persistency and skill to construct 
a real good cell, one is amply repaid for the effort and 
time spent in making one. If the experimenter is 
fortunate enough not to have any recitations or gym 
classes tomorrow he might care to try his luck, and 
make a few from the following “destruction details.” 
The types of Selenium Cells shown in the figures 
were made as follows: 


Tue Test TUBE SELENIUM CELL 


This cell is made by winding two pieces of No. 30 
enameled copper wire parallel to one another around 
a glass test tube (small size, about 3 in. long). The two 
wires are best started in winding by, temporarily 
tying them with a piece of thread. The‘tube is then 
wound to within a half inch of each énd with the 
two parallel conductors. The wires should be 
wound smoothly and evenly, then bound at each 
end with a piece of fine wire so that. the winding 
will not slip loose. Now ask “John” for a piece of 
fine sandpaper and scrape the enamel from the 
outside surface of the windings. This will leave 
two electrical conductors wound side by side with 
nothing but a thin coating of enamel separating them. 
From this point give paragraph 3 the well known O.0. 


Tue Mica SHeet CELL 

Cut a piece 14 by 2 ins. from a sheet of stiff mica. 
For three-quarters of the length of this small sheet 
wind two No. 30 copper enameled wires parallel to 
each other, as in the test tube cell. The ends of these 
wires may be fastened by pushing them through 
small holes driled in the ends of the mica sheet. 
Again the outside surface is scraped off with fine 
sandpaper. Now it should look like the “See me Fry” 
number two. It is well to test the windings with a 
dry battery and a telephone receiver (if you live 
in an apartment house you will have little trouble 
finding one that will serve the purpose in the first 
floor vestibule) to see that the wires are not short- 
circuited. If a click is heard in the receiver express 
your feelings in some dead language or ‘Students’ 
French 2” and start over again. If no click is heard 
in the receiver everything is all right to proceed. 
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43. It is now necessary to have a strong constitution 
and a bunsen burner oven. The unfinished cell is placed 
on a small piece of tin and held over the bunsen 
burner till it is hot enough to melt the Selenium. A 
small stick of Selenium is now rubbed over the 
wires, leaving a thin coat of Selenium covering them. 
If the cell is too hot the Selenium will collect in 
drops, and not spread evenly while if it is too cool, 
the cell will not be coated thin enough. The coating 
should be as thin as possible yet be continuous. With the 
cell coated on all sides it may be removed and allowed 
to cool. It should now have a smooth glassy surface. 

(Continued on page 26) 
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“The Engineer and the Architect” 


By Dr. Warren P. Larrp 
Dean of the School of Fine Arts, University of Penn: yluania 


OSSIBLY in the past forty years, the engineering 

profession has undergone a greater development 
than in any previous period of its existence. We who 
are not engineers look upon the development of that 
profession as a very remarkable thing. It has kept 
pace with, and is largely accountable for, the great 
growth of industrial activities. That would have been 
impossible save for the engineers. And along with the 
industrial activity of the country, wealth producing 
activity generally has grown, and has grown immensely, 
needing the great constructions which the engineers 
have created and developed. 

I am not able to give a definition of the engineer. 
Nor, perhaps, should I attempt to, of the architect. 
A profession which is so complex and makes so many 
demands upon training and intelligence and experience 
and judgment as do those of engineering and of archi- 
tecture, is a profession that is very hard to compress 
into a definition. 

However, I would like to say a word to you of the 
architect’s point of view; of what the architect at his 
best tries to stand. I want to do that because I be- 
lieve between the architect at his best and the engineer 
at his best there is the possibility of a full reciprocal 
relation. I believe that the one does not at all render 
the other unnecessary, but where each is performing 
his function in the best way possible, they are both 
necessary in the life of this country and its advance 
in civilization. 

The architect is a man who produces buildings, and 
these are works of utility, almost invariably. He would 
not exist if he had to do only those very few works which 
are small and monumental and mere expressions of 
sentiment. The architect almost invariably has to 
deal with a work of utility, as does the engineer. 
The architect, however, is expected to bring to that 
work of utility an element with which the engineer 
does not charge his mind and for which the world 
generally does not hold him responsible. That we may 
define as the element of beauty. 

The implication is that, if the architect is concerned 
with beauty he cannot well be a very practical person; 
and that the work of utility must look to some other 
talent than his if it is to become useful and enduring. 
The impression frequently obtains that the architect 
is a dreamer of dreams, a maker of pictures, a con- 


server of beauty, and a general nuisance to the practical 
man. The conception is wrong. I do not state it 
before you in an accusing way. It is not your view, 
but it is a view sometimes held of the architect where 
he is not thought of very carefully. 

In the schools we teach our students fundamentals; 
and it is one of the major fundamentals that archi- 
tecture, to be successful, observes three great laws. 
It observes, first of all, stability—the building must 
be well built to be good architecture. It must be 
economically built. There must be conservation of 
material, of cost, or it is not good architecture. 

In the second place, it must be convenient—must 
adapt itself to its purpose, and perhaps the central 
thought of the architect, in his preliminary studies, 
is to produce a good plan, a good arrangement of parts. 

And the third element, which goes without saying, 
as Hamlet does in the play, is that of beauty. 

‘We try to bring to the consciousness of the student 
that conception of architecture. If he has it, if he is 
trained under it, if he remains true to it, he becomes a 
good constructor, ke becomes a good planner, and he is 
able to give to his buildings the semblance of beauty, 
to give to them good proportion and color; good lines, 
good detail, and a true expression of their purpose; 
in short, a spiritual quality. 

That program for architecture means that the archi- 
tect must be a pretty broad man; that he must have 
a good mind; that he must be educated in the laws 
of construction; that he must have a good training in 
the theory and practice of composition, or design; 
that he must have his taste and his creative instinct 
developed under discipline. All this we try to do, 
and it is attempted in all the good architectural schools 
of the country. It is the endeavor to train him in 
those three laws and to bring him finally to a state 
where he will be able to master the problems of archi- 
tectural practice. 

Another thing that we teach him is that he is not 
the master of everything with which he comes in con- 
tact. He cannot expect of himself, and the world does 
not expect of him, to be able to handle complicated 
or unusual problems that lie in the field of the engineer, 
and therefore he must have in service upon the build- 
ing that he is designing that expert knowledge which 
can be found only among the engineers in the field 
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of steel construction, of sanitation, of illumination, 
and so on. 

But why is it not possible for those two intelligences 
to function together? I believe it is. It only needs 
for each to come toa better understanding of the other. 

The engineer, I think you will let me say, dismisses 
from his mind, as being outside of his field, any con- 
cern for beauty. When he has designed a bridge or 
any other work, he has put into that design all the 
material that the use of the structure will require 
and not an ounce more because that, being super- 
fluous, is waste. He has covered every factor of safety 
but he will not waste any material and he will perhaps 
regard that thing which produces the element of 
beauty as being excess of necessary material. That, 
however, is not quite the way to look at it. 

The architect does not produce his effects through 
wastefulness, through excess, through prodigality or 


improvidence, but he is aiming to produce something 


that will satisfy not alone scientific judgment, that will 
not simply bear strains and endure the asperities of 
time and weather, but he is trying to satisfy something 
that lies beyond that scientific judgment and that 
exists in the mind and heart of man—a love of the 
beautiful. He is trying to give something to the 
observer which will satisfy the intelligence in the first 
place and which will go beyond that and satisfy the 
craving for beauty. 

Among the few things that we architects believe 
and teach is this proposition, that beauty is not to be 
had at mere money cost; that it is not always, and 
perhaps not often, necessary to go beyond the economic 
requirements of a building to make it beautiful. On 
the contrary making a building beautiful is a question 
of good taste and good judgment in the employment 
of material; shown in the selection of materials that 
will harmonize in color; that have good texture and 
will please the eye by their surface character and by 
the selection of ornament that will be appropriate and 
well placed. 


Under the severities of his training, the architect 
comes to learn that the process of making a thing 
beautiful is the process of simplifying it. I wish I 
could show you the process through which the student 
passes, in which we harrow his soul by requiring him to 
leave things out, whereas his instinct is to put things 
in to make his building beautiful. Ordinarily the 
simplest things are the most beautiful. 

Sometimes there is a deliberate effort to make a 
thing sumptuous and rich and gay, but that is an 
essay in a certain kind of design. The result may not 
be satisfactory because it is a great deal more difficult 
to make a very extravagant thing beautiful than to 


give that quality to a simple thing. 

The architect’s great concern, then, in his work is 
design, or composition; that is to say, the arrangement 
of the parts into a whole. In designing his plan, he 
has in mind not merely the distribution of spaces into 
a convenient arrangement, or the nature of the structure 
which is to support the roofs and to separate those 
spaces, but also of something that he must carry along 
at the same time; he has in mind always the producing 
of something which will develop into a form of beauty. 
It is one of the commonplaces in architecture, in the 
judgment of designs in architectural competitions—I 
think that is not commonly realized—that the jury 
will attach greater weight to plan than to elevation; 
and if there is a slight difference in merit between two 
plans, it would take an extraordinary badness in the 
elevation of the better of those designs, and an extra- 
ordinary beauty in the elevation of the second best 
design to give that second best plan the first place 
in the competition. The best architectural jury will 
look first at the plan, to see whether it is going to 
produce the utility that will meet the purpose and 
whether it is going to be economical in its construction 
or not. They feel a security in doing that because of 
the fact that a good plan will produce a good elevation 
in competent hands. Hence, the architect’s major re- 
sponsibility and the thing that occupies most of his 
time and study is the problem of providing something 
practical, something that will satisfy economic require- 
ments, and he can best produce a work of beauty out 
of those conditions. 


Recently the Engineers’ Club has been very active 
in helping forward the development of the Sesqui- 
Centennial. It has done splendid work, and not the 
least gratifying part of its attitude is the co-operation 
of its representatives with the Philadelphia Chapter of 
the American Institute of Architects. It has been 
found, I will venture to say—although I am not in 
intimate touch with the details of the work—it has 
been found that that work can be done smoothly and 
happily by the two groups acting in co-operation. I 
have heard nothing to the contrary and some testimony 
to the effect that that is true. May I tell you why I 
think t is largely true? Because among the architects 
with whom you have been working—and chiefly in 
the person of Paul Cret—there is the binding force of 
that principle that I have just been speaking about— 
a consideration, first of all, of the practical. I know 
Paul Cret very well; have known him for many years. 
I have worked with him upon professional commissions 
and observed the workings of his mind, both in such 
work and in his teaching of his students, and he is 

(Continued on page 22) 
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The South Street Bridge 


Louis M. Srernsera, C.E. 724 


PON a “Penn” State man—a Civil Engineering 
student—rests the credit or blame, if you will 

have it, for the appearance of this article. It was 
during the Christmas holiday that my friend com- 
menting upon Penn’s engineering courses claimed 
that its one and only advantage over that of State’s 
was that it afforded the students an opportunity to 
come into direct contact with engineers and engineer- 
ing operations, because of its situation in the heart 
of a great manufacturing city. This is not intended 
to be a treatise on the comparison of the different 
schools so Ill not relate here what I told him. How- 
ever, that one remark of his, true insofar as it was 
one of the advantages,. lodged itself in my brain as 
a bit of irony. Just a few weeks before this utterance 
a few Penn Civil Engineering students, of which 
I was one, had made an inspection tour of a cement 
mill near Allentown, Pa. This trip used up one whole 
Saturday of which about only two and one-half hours 
were spent on actual inspection. We all agreed that 
it was a day well spent. It is understood, of course, 
that had not our Professor volunteered to lead us we 
never would have gone. Yet here was a bridge being 
erected under our very noses, practically on the campus, 
and I never could find t'me to waste a few minutes to 
give it the once over. Funny old world, isn’t it? Well, 
anyhow I did finally set my eyes on it. Ilalso decided, 
and I’m sure it is true, that not very many other 
students of our University had ever set eyes upon it 
since the old one was torn down. Hence this article. 

The old South Street Bridge was erected in 1875 
and in its day was considered a very creditable bridge. 
It was a swing-draw cantilever swinging horizontally 
on a central’ pivot. But Father Time had his say 
and so after an interval of about fifty years, after 
much strengthening and repairing it was pronounced 
unsafe. So the year 1922 brought with it the end of 
the old bridge, and the beg nning of the new 

The city of Philadelphia awarded the contract to 
the Dravo Engineering Company of Pittsburgh. 
The Dravo Company in turn sub-letted the steel work 
to the American Bridge Company. 


The new bridge is to be of cantilever construction 
with trunnion lifts over the main channel. The old 
masonry abutments used for the original bridge are 
also to be used for the new bridge. These are 582.0 ft. 
face to face. Four new concrete piers are to be built. 
Of these four, two are the main piers which will carry 


the lifts. For the benefit of those who may not know 
the lift is that part of the bridge which rises vertically 
in order to allow for the passage of large ships. There 
are two lifts, one on each of the main piers, 
which carry trunnions—large pins—upon_ which 
the lifts pivot. When in their normal position the 
lifts jom at the center of the bridge thus allowing for 
the passage over the bridge. These lifts are operated 
by means of four 35 H.P. electric motors which are 
controlled from the east main pier. Each lift is sup- 
ported by a counterweight weighing in the neighbor- 
hood of 400 tons. 

Borings were taken to determine the depth to which 
the piers would have to be sunk and it was found 
that the rock under the river dips toward the west. 
Consequently the deepest pier is the most westerly 
one which is 52 ft. below mean high water. The 
two main piers are each about 43 ft. below mean 
high water. Compressed air caissons were used in. 
sinking the piers. As a matter of interest it m‘ght 
here be stated that compressed air caissons of the 
same kind as here used—though, of course, larger— 
were also used on the Delaware River Bridge now 
under construction. The piers are faced with grano- 
lithic concrete and bush-hammered to give them a 
pleasing appearance. Each of the two main piers 
contains an ornate operating house to shelter the men 
who operate the bridge. 

The main piers have a cross-section of 107 x 23 ft., 
6 in. They are 130 ft., 3 in. center to center thus 
allowing a maximum distance between fenders of 
100 ft. The fenders are heavy wooden planks bolted 
on to the channel sides of the pier to protect them 
from being unduly weakened from battering and 
wear. The center line distance from the main pier 
to the intermediate pier is 128 ft., 6 in. allowing a 
channel clear of 101 ft., 6 in. The distance between 
center line of this intermediate pier and the channel 
face of the abutment is 97 ft., 4% in., the channel 
clear being about the same as that between the main 
and intermediate piers. 

At the center between the main piers—that is, 
where the lift spans meet—the clear when in normal 
position is 36.62 ft. above mean high water. The 
approaches to the main pier have ascending grades of 
0.25 per cent. They are joined by means of a vertical 
curve on the lift span. The main channel, that is 


(Continued on page 34) 
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Getting A Job When You Graduate 


R. SENIOR, have you got your life’s job yet? 

If not, are you directing your energies toward 
that end according to any system, or are you merely 
being directed by your intuition and your sense of 
Propriety? You would not consider passing a final 
examination by your intuition and why go after the 
greatest thing in life, your life’s job, in a less systematic 
way than you go after a mere final exam? There 
are a very few principles which may guide you in your 
search for a job and you cannot afford to be without 
them. A mere cognizance of them will place you 
head and shoulders above the man who is seeking his 
job blindly. 

When you start hunting for a position you will 
probably feel like a marble sliding around and around 
on a polished surface unable to stop or to control your 
destiny in the slightest degree. This is a natural feeling 
so it won’t help any to worry about it. The way to 
get over this feeling is to appreciate that getting a 
job is a sales problem and start work as a salesman 
to sell your own services. 

The most important thing in the world to you is 
“you” and the most important thing to your em- 
ployer is “himself.”” The man who hires you will do 
so because of what he thinks you can do for him. To 
get a job you must find out exactly what your prospect 
must think before he will hire you and then lead him 
to think those thoughts. This getting over on to 
the prospects’ side of the fence is called getting the 

“you” attitude. 

Do not waste any time and money hunting for the 
ideal job or some kind employer who is going to push 
you ahead in business. The thing to hunt for is an 
opportunity to render a service. All any good man 
needs is one foot inside of the door—just one oppor- 
tunity to demonstrate his value to an employer. 
Money comes as a reward for service rendered. Look- 
ing at a job in this light means to an employer that 
you have the right mental attitude. 

If you will remember this and act upon it, you will 
avoid one of the greatest misfortunes which can happen 
to any man starting in business—having his heart 
broken by an unscrupulous employer. Some com- 
panies have a policy of trying to get their work done 
by young men for very little money. These com- 
panies go to the college men upon graduation with 
beautiful word pictures of the things which come to 
their faithful employees. As the graduate sees the 
situation after the officer of one of these companies 
has talked to him, he has only to take the job offered 


to find his life work and be happy ever after. 

The man who takes one of these jobs finds himself 
at the end of two or three years in an undesirable 
position. If he is single and has money in the bank 
he faces the necessity of quitting his job and starting 
all over again with some other company. If he is 
married and has been unable to save any money, 
he cannot gamble with a new job. His life is ruined. 
You probably know men in this position. The least 
said about them, the better. They are the fellows 
who never show up at their class reunions or Com- 
mencement. The way to avoid being one of them is 
to disregard whatever an employer tells you about 
your future with his company. No employer can - 
guarantee your future and if he could there is no 
reason why he should. 

In looking for a position you should proceed in a con- 
stantly widening circle. Approach first your nearest 
neighbor. Tell him exactly what you want so far as 
you know. Do not ask him if he knows of any such 
job but if he will help you find one. Get him to think- 
ing about your problems, and working for you. Ask 
all your friends to help you. Get them at work on 
your problem. Then scour the following list of sources 
of prospects to find prospects for your services: 

1. Co-operation of friends and business acquaint- 
ances. 

2. Help-wanted ee in newspapers and 
trade journals. 

3. News items, magazine articles and general adver- 
tisements. 

4. Directories and mailing lists. 

5. Schools, colleges, clubs and business associations. 

6. New corporations, and companies being organized. 

7. Situations-wanted advertisements in newspapers 
and trade papers. 

8. Employment agencies. 

If you find it hard to think of prospects among your 
friends and acquaintances, go over old scrap books, 
address books, correspondence files, family albums— 
everything you have. You will find many prospects in 
this way. Of the sources of prospects which I have 
given, three, outside of friends and acquaintances, are 
particularly worth while. These are “Help Wanted” 
advertisements in newspapers and trade papers; 
“Situations Wanted” advertisements in the same 
papers, and direct mail campaign. 

If you were an officer in your class or a member of 
the football team or a good debater or an active fra- 
ternity man, this means that in some ways at least, 
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you are above the average man. . In trying to get a 
position you should always use as a sales argument 
everything you did in college which tends to prove 
that you have ability as a leader of men. If you have 
managed an athletic team or a musical club or a 
dramatic club successfully this is always a good point 
to bring out. 

If, in analyzing yourself, you find that you have not 
excelled in any way, use this fact as an argument. 
Generally speaking, business men are not looking for 
“boy wonders”; they won’t want men to revolu- 
tionize their business. What they desire are men of 
average intelligence, with open alert minds, who have 
some appreciation of the importance of discipline and 
are willing to work and study hard to get ahead. 
The man who has not excelled in college should tell 
prospective employers that he possesses only average 
ability but that he can and will accept suggestions 
and will work hard to get ahead. In other words, 
turn every objection into an argument when you can 
possibly do so. 

Probably more men secure positions by answering 
“Help Wanted” advertisements in newspapers or 
trade journals than in any other one way. It is im- 
portant, therefore, that you know how to answer an 
advertisement. The first pomt to keep in mind in 
answering an advertisement is that you are not apply- 
ing for something. A letter of application is a sales 
letter. You are trying to sell your own services. In 
your answer to an advertisement you should try to 
do only one thing—get an interview with the employer. 
To do this the employer must say to himself when he 
has read your letter, “This is the kind of man I want.” 
You must lead him to think this thought. 

You create this thought in his mind by doing five 
things: giving in your letter all the information asked 
for in the advertisement; making your letter clear, 
concise, correct and courteous; using strong first and 
last paragraphs; keeping the employer’s interests in 
mind all the time you are writing to him; giving definite 
information (facts not generalities) about what you 
have done, can do and want to do. The first and last 
paragraphs of your letter are particularly important. 
Do not begin your letter with a statement to the 
effect that you have seen his advertisement and are 
convinced that you are exactly the man he needs. 
The employer knows this without your telling him. 
If this were not true you would not answer his adver- 
tisement. Don’t “tune up in the presence of the 
audience.” Start right in to tell him why you are 
the man he wants. If you find it hard to do this, 
write your letter as you naturally would write it—and 
then throw the first paragraph away. Always end the 


last sentence with a period. A simple statement such 
as “You can reach me by telephoning Main 4000” 
is a good ending. Don’t try to force the employer into 
taking action. 

In writing a letter you should never use any expres- 
sions which you would not use if you were talking to 
your prospect. This means that you must eliminate 
all such hackneyed expressions as “Beg to remain.” 
Don’t use the words “beg,” “state,” or any of those 
other expressions which are so common in business 
letters but mean so little. The stationery which you 
use is very important. The quality of paper and 
envelope should be as good as you can afford. Do not 
under any circumstances write a letter applying for 
a position on ladies’ note paper. Use a sheet 814 x 11 
or gentlemen’s note paper, which should measure not 
less than 614 x 9 inches. The envelopes for this size 
are 434 x 6 34. In reading answers to advertisements 
nine employers out of ten will select and read first 
the letters which come in the best-looking envelopes. 
Unless an employer states in his advertisement that 
he desires all answers written with a pen, your letter 
should be typewritten. See that the type is clean and 
that the letter has a neat appearance. 

If you are going to run a “Situation Wanted” 
advertisement to secure a position, you should place 
it in the paper or papers which are read by the people 
you wish to reach. In a large city, the papers which 
carry the largest amount of advertising are the best 
mediums. A fifteen or twenty line advertisement is 
much more likely to pull a good job than a small adver- 
tisement. Many employers follow “S tuation Wanted” 
advertisements in newspapers very closely. These 
men reason that the men who advertise for the posi- 
tions they desire have more initiative than the men 
who try to secure positions simply by answering “Help 
Wanted” advertisements. “Situation Wanted’’ ad- 
vertisements in the trade papers are very well worth 
while because these papers are read by intelligent, 
progressive employers. If the paper in which you are 
advertising permits display head lines in its classified 
columns you will do well to use one. If you start 
advertising for a position, don’t expect results from 
your first advertisement. Run your advertisement 
three times during one week and check up the results. 
If you think it advisable, change your copy and run 
the new advertisements on the days when your medium 
has its largest circulation. Advertisements run on 
holidays, however, are probably not extensively read. 

Under normal busimess conditions, a direct mail 
(circular letter) campaign to get the job you want is 
almost certain to produce satisfactory results. All 

(Continued on page 34) 
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MEN ABOUT. ia CLUB 


On January 11th ‘the ‘Club ‘and 
all the participants . in “Laying 
Letty Low” met at Bookbinder’s 
for dinner. About fifty, “fellows 
attended, including a number of 


Alumni members of the club. The o 


chicken and waflles were. dispatched. 
with gusto, and . what. was. not 
eaten ‘was thrown ‘with ‘good | effect. 
Several speeches | awere. attempted 


and one was nearly., finished. An | 


original limerick contest, with the 


diners tacking their biains lok : 


choicest offerings, topped off ‘the 
evening. | 
jAt a. recent meeting | ‘of, the 


Educative ‘Committee twenty- seven 
men. were elected to ‘inembership. 


They. have all ‘assisted , in some 
Chg ee 
way in producing the last Engineers’ 


Shows. Warning 1 is given | to. these 


men that acceptance must. Be: made | 


on or before February ‘20th. 


Uh. 


The ‘Chub, ‘While * “its ‘purpose. MG 


to put ‘on the Engineers’ “Show, 


is considering enlargin the’ ‘scope, 
: are P . ‘entirely new and very interesting 


‘idea. “This is the deliverance of 
“2 Iéctiires’ and informal talks by emi- 


LECTURE OF THE AMERICAN, : 


of its activities. Plans are “already, 
under way for the. 1923 shoe 


pe 


OL 


‘CHEMIC AL SOCIET a 


'. of the™bldod. 
“out thie hope that antitoxins might 


Dr. ‘Sfeigtts: is head of the 


Department. of Chemistry in the~ 


University of Chicago and a former 
Président of the American Chemical 
Society. His work during the war, 
as Chairman of a committee con- 
trolling medicinal drugs, has placed 
at. his’ finger-tips information con- 
‘cerning the development of this 
problem in'‘all parts of the world. 

He tracéd the progress of the 
‘ghiidy" of local anesthetics, hypnotics 
and . ‘specifics; the isolation and 
synthesis” ‘of. the glandular excre- 
tions, and told briefly of the recent 
investigations of the equilibrium 
In ¢losing, he held 


eventually be replaced by pure 


‘chemical ‘specifics. 
ree As 
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‘cw, BNGINeERING Notes 


_ Professor Berry, Acting Director 
of the Civil: Engineering Depart- 
‘ment, has this: year innovated an 


‘nent! ériginéers ‘who have secured 
‘theit'C°E: degrees from “Old Penn.” 
_ Thése’ '‘lécturés are’ given every 


is Thursday, “Janmary: 16th; Dive day morning at 11 o’clock and 


Julius “P.: Steigletz talkedto’ the : 
Philadelphia Chapter‘of ‘the Ameri=:! 
can Chemical Society on’ soieof the 
problems attthe field of chémistry ° 
in medicine.’ "The leeture;: which 
was’ largely attended, was held ‘in: 


the ‘auditorium ‘of Harrison Labora: 


tory, following a ' banquet %f “the 


Society at the Houston ‘CGlab:. 23.00 ) 


are! ‘illustrated by ‘lantern slides. 


‘The?vostets ‘of the Seniors and 
Juniors ‘Are so’ arranged as to allow 


their attendance at these lectures 
‘without interference with “classes. 
Thésetalks'are open to discussion 
during ‘the ‘deliverance and_ after, 
“bythe students and professors and 
all visitors present. 


On December 8th, Mr. Granville 
Taylor of the McClirtic-Marshall 
Co. gave an interesting and some- 
what deeply technical talk on the 
construction of the Castleton Bridge 
across the Hudson River, New 


York. 


On December 15th, Professor 
George E. Beggs of Princeton Uni- 
versity, delivered a very good lec- 
ture on the method of determining 
stresses in indeterminate structures, 
like complicated arches, by means 
of the “‘paper model.” Professor 
Beggs made clear his points by 
means of the blackboard, lantern 
slides and actual models. 


On January 8th, the Civil Engi- 
neering Department heard another 
one of the Alumni, Mr. Albert 
Bertram Hager, Sr., Class of 1900. 
He spoke on the development of 
the Mill Basin Shipyard, Brooklyn, 
N. Y., and the actual construction 
of dry-docks therein. Mr. Hager 
is now Vice-President of the 
Atlantic, Gulf and Pacific Co., 
the largest hydraulic and dredging 
engineering company in the world. 
He is also Manager of the Mill 
Basin Shipyard. 


December 12th brought a very 
interesting lecture by Mr. Hibbs, 
88, on the development of the 
Philadelphia Fire Towers. Mr. 
Hibbs is the man who is really 
responsible for their development. 
He is at present the Chief of the 
Department of Building Inspection 
of Philadelphia. 
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SIGMA TAU 
The Sigma Tau Honorary Society 
held their annual “Rushing” 


. smoker Monday night, January 
15th, for the purpose of meeting 
the members of the Junior Class 
who are eligible for election. 

As a result the following were 
pledged: 

0. Roth, Ch, 23 

D. Wagner, C.E. ’23 

EK. C. Shumway, M.E. °24 

F. B. Sutherland, M.E. °24 

H. B. McClure, Ch.E. ’24 

O. W. Manz, Jr., E.E. ’23 


Boe, oh. 


Since the joimt meeting with the 
Civil Engineers at which the in- 
teresting talk was given on the 
Feankford “L” by Mr.’ Dodd, 
no transactions of great importance 
have taken place, although on 
Menday evening, January 8th, the 
Juniors and Seniors had dinner at 
the Engineers’ Club. An interest- 
ing and very instructive talk was 
heard afterward. 


At a student meeting of the 
society the date of which will be 
announced later, a talk will be given 
on, “How to Get Jobs and Why 
You Need Them.”’ 


WHITNEY ENGINEERING 
SOCIETY 


Several very interesting lectures 
will be given next term, the dates 
of which have not been definitely 
determined as yet, but will be 
announced as soon as possible. 

All students are urged to attend 
these meetings as they offer a great 
opportunity for the engineering 
student to meet and hear the 
messages of these men who have 
made good in their respective 
branches of the engineering game. 

Negotiations are now under way 
joward the affiliation of this society 


with the A. S. M. E., but so far 
nothing really definite has been 
done. 


TAU BETA PI 


The following pledges are an- 
nounced: 


Edw. Theodore Grandlienard 
(Faculty associate member). 
W. A. Larson 


L. Bouillion 

Win. Reynolds, Jr. 

R. Klauder 

G. Becker 

W. I. Brown 

F. H. Praeger 

R. E. Irwin 

E. W. McMullan 

G. H. Jaggard 

L. R. Jeffrey 

H. R. Paxon 

The- Union Electric Light and 
Power Co. of St. Louis is working on 
a new 25 million dollar generating 
plant which will help supply St. 
Louis with power. It has been 
estimated that at the present in- 
crease in use of electricity the 
Keokuk plant, furnishing 60,000 
kw., and the Ashley Street plant, 
furnishmg 1000 kw., will be ex- 
hausted by 1923. The new plant 
will have a capacity of 240,000 kw. 

— Transit. 


NEW PRESIDENT OF 
Ao Mee, 


The new President of the Ameri- 
can Society of Mechanical Engineers, 
John Lyle Harrington, was born 
at Lawrence, Kansas, December, 
1868. He graduated from the 
University of Kansas in 1895 with 
the degrees of A.B., B.S., and C.E. 
Later he received the degree of M.S. 
from McGill University, Montreal. 

He has followed engineering work 
since graduation in the bridge and 
structural line, later becoming senior 
partner of the firm of Harrington, 


Howard and Ash, consulting en- 
gineers, Kansas City. In this work 
he has made a specialty of large 
movable structures of all kinds and 
has been responsible for many 
innovations of design and construc- 
tion. 

Mr. Harrington gave a short 
talk of timely interest before the 
local branch A. S. M. E. on October 
21, 1922, at which time the national 
council of ‘the A. S. M. E. 
in Ithaca. 

This is of special interest to 
Cornellians, since Mr. Harrington 
succeeds in office, Dean D. S. 
Kimball, Dean of the Engineering 
College. Cornellians have always 
maintained an active interest in 
the affairs of the A.S. M. E. A 
former Professor, John L. Sweet, 
one of the men who fashioned the 
engineering course in Sibley College, 
was a founder of the Scciety, and 
on the Executive council today we 
find there are six graduates of 
Sibley. 

Dean Kimball thus passes into 
that honored group of “Past Presi- 
dents of the A. 8S. M. E.” and all 
may rest assured that those qualities 
of character and leadership which 
have characterized these men will 
be borne out fully in the year to 
come. 


met 


The use of very heavy oils for 
fuels under all conditions of service 
has been made practicable due to 
recent developments of the depart- 
ment of the Navy along this line. 

Preliminary heaters treat the oil 
as it comes from the storage tanks 
and deliver one-third of their output 
direct to the burners while the rest 
is returned to the storage tanks. 
This treatment, which permits the 
use of low grade fuels, makes oil 
burning more economical and practi- 
eal under all climatic conditions. 
The battleship Maryland is bemg 
equipped with the new system. 
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Dr. Charles Russ Richards, former 
Dean of the College of Engineering 
at the University of Illinois, was 
recently inaugurated president of 
the University of Lehigh at Bethle- 
hem, Pa. 


Australia, in urgent need of more 
hard-surfaced roads, has recently 
dispatched D. V. Fleming, chief 
engineer of roads and bridges, to the 
United States for the purpose of 
studying American asphalt high- 
ways. He is particularly interested 
in the cost of laying various types 
of pavements, their durability, main- 
tenance costs, drainage and grading. 
The development of truck and auto- 
mobile traffic has made _hard-sur- 
faced roads an essential in Australia. 


A new $600,090 steel bridge over 
the Missouri River at Booneville, 
Mo., is nearing completion, accord- 
ing to the November issue of the 
Manufa-iurers’ Record. The United 
States Government appropriated 
$250,000 toward the bridge and the 
rest was raised by the citizens. 


A. student at the University of 
Pottsdam, Berlin, was found re- 
cently as a stowaway in the engine 
room of the United American liner 
Payern. He was Walter Volz. 
He speaks a half dozen languages 
fluently and aspired to pursue his 
education further in American col- 
leges. Volz told the ship’s officers 
he believed stowing away in the 


engine room would give him first- 
hand information concerning the 
ship’s mechanism, which would 
aid him in his study of mechanical 
engineering. He was put to work 
shovelling coal and deported upon 
arrival in New York. 


A seven foot coal vein has been 
found on the Campus of the Rose 
Polytechnic Institute at Terre 
Haute, Indiana. It has been decided 
that students will work the mine. 
A number of those taking the mining 
engineering course have enrolled to 
sink the shaft. With coal at its 
present price we think this find at 
Rose Poly is as good as an endow- 
ment fund. 


The transmission of power from 
Niagara Falls to New York by 
Wireless has been predicted as a 
possibility of the near future. The 
prediction came as a result of the 
success of a sixteen-hour test of 
electron tubes in the place of large 
alternators in transmitting wireless 
messages across the Atlantic Ocean. 
Scientists have, for some time, 
believed that wireless transmission 
of power might come to pass. 


PitMAn’s TECHNICAL PRIMERS (85 
cents each): 

THe TESTING OF TRANSFORMERS 
AND ALTERNATING CURRENT 
MACHINES. 

ExLectric Powkr SYSTEMS. 

Hicu Votrace Power TRANS- 
FORMERS. 


Part of a fund of $409,090 to be 
set aside by the General Electric 
Company and to be known as the 
Charles A. Coffn Foundation, for 
rewarding and encouraging service 
in the electrical field, will be devoted 
to an annual prize of $5,000 to be 
awarded graduates of American 
colleges or technical schools with 
which to continue research work in 
this country or abroad. 

Announcement of the prize and 
the terms of award has just been 
made by the General Electric Com- 
pany as follows: 

“Five thousand dollars ($5,000) 
is to be awarded annually for fellow- 
ships to graduates of American col- 
leges and technical schools who, 
by the character of their work, and 
on the recommendation of the 
faculty of the institution where 
they have studied, could with ad- 
vantage continue their research 
work either here or abroad; or 
some portion or all of the fund may 
be used to further the research work 
at any of the colleges or technical 
schools in the United States. The 
field in which these fellowships and 
funds for research work are to be 
awarded are: 

Electricity 
Physics 
Physical Chemistry 

““A committee appointed by the 
Foundation Committee will award 
such fellowships and funds for 
research work, with the advice and 
co-operation of a Committee of 
Three, one to be appointed by each 
of the following: 

National Academy of Sciences. 


5S eo 


TOWNE 


eee IP ie eS OO L 


JOURNAL 24 


American Institute of Electrical 
‘Engineers. 


Society for the Promotion of 

Engineering Education. 

“This Committee is to be known 
as the ‘Charles A. Coffin Fellow- 
ship and Research Fund Com- 
mittee’ and the Fellowships are 
to be known as the ‘Charles A. 
Coffin Fellowships.’ 

“The Committee to co-operate 
‘with the National Academy of 
Sciences, American Institute of 
Electrical Engineers and the Society 
for the Promotion of Engineering 
Education will consist of: 

E. W. Rice, Jr., Honorary Chair- 
man. 

A. H. Jackson, Vice-President. 

W. R. Whitney, Director of Re- 
search Laboratory.” 

Other prizes to be awarded under 
the terms of the Foundation are 
as follows: $11,000 in prizes for the 
most signal. contributions by em- 
ployees of the General Electric 
Company toward the increase of its 
efficiency or progress in the electrical 
art; a Gold Medal for the public 
utility operating company within 
the United States which, during 
the year, has made the greatest 
contribution towards increasing the 
advantages of the use of electric 
light and power. The company 
receiving the Medal will also receive 
$1,000 for its Employees Benefit or 
similar fund. There will also be a 
Gold Medal for the Electric Rail- 
way Company which has made 
similar contributions in its field. 

The Foundation is being estab- 
lished in recognition of the services 
to the electrical industry of Mr. 
Charles A. Coffin, founder and 
creator of the General Electric 
Company, who recently retired from 
its active leadership at the age of 78. 


The highest: voltage testing trans- 
former that has ever been sold is 
now being built by the Westing- 


house Electric Company, to be 
installed in a new laboratory at the 
California Institute of Technology. 

A. potential of one million volts 
to ground will be produced, the 
transformer’s capacity being 100 
KVA or 1340 HP at this high 
voltage. It is to be built in four 
units, the whole weighing a little 
over a hundred tons. 

It is interesting to note that a 
potential of a million volts between 
needle points will spark across an 
a'r gap of from twelve to fifteen feet. 


Ultra violet light was, not so 
long ago, a laboratory curiosity, but 
it is fast becoming an important 
factor in numerous processes. A 
few of the more firmly established 
uses are outlined here. It will 
be noticed that, in most of these 
eases, the action seems to be 
catalytic. 

The solarizing process in finishing 
patent leather now employs these 
rays instead of sunlight. 

It is used in the hydrogenation of 
cooking and salad oils. 

Artist’s Oil is prepared by bleach- 
ing linseed oil with the rays. 

Color materials are now tested by 
ultra violet light instead of sunlight, 
the period required being reduced 
from about two months to six to 
fifteen hours. 

The light is used in the steriliza- 
tion of water for swimming pools 
and like needs. 

Tuberculosis and various 
diseases are treated by it. 

Virtually all rubber aging and 
sunburning effects are now obtained 
by the use of these radiations. 

The most common ultra violet 
lamps are made with a tungsten 
anode and a mercury vapor pressure 
of one atmosphere. The arc is 
concentrated in a narrow neck in 
the center of the tube, and it is at 
this point that the emanations are 
most efficiently produced. 


skin 


Research in ‘‘ Magneto-striction,”’ 
or the effect of magnetization on 
iron, steel, nickel and other alloys, 
is bemg carried on by Dr. S. R. 
Williams at the California Institute 
of Technology. It was upon the 
observed phenomenon of change in 
magnetic properties of a steel with 
the change in hardness that tests 
were conducted during the war on 
steel for rifle barrels for the United 
States Army. 


New books of interest to the 
Engineer and Executive are as fol- 
lows: 

TrecHNicAL Exposition by K. O. 
Thompson. 

Note: Professor Thompson says 
“This is a textbook on the appli- 
cation of exposition to technical 
writing, designed for students in 
scientific, agricultural and engineer- 
ing colleges.” The book covers 
diction, sentence and _ paragraph 
structure, the business letter, jour- 
nalistic exposition, advertising and 
technical reports. 

UNIVERSITIES AND SCIENTIFIC 
Lire In THE UNITED SratTeEs by 
Maurice Caullery. 

Note: Dr. Caullery is professor 
of Zoology at Sorhonne. He has 
lectured as exchange professor at 
Harvard and has visited other 
American universities. A review 
of the book says ““Nowhere does he 
better exhibit his grasp of the 
subject than in his _ discussion 
of the relation of the alumni to the 
endowed college.”’ Quoting from the 
book: ‘Their loyalty is one of the 
undeniable marks of an_ idealistic 
side in the American mentality.” 
A large part of the book is devoted 
to a discussion of scientific research, 
which the author considers to be 
the supreme aim of the University. 

SALES SUGGESTIONS FOR PAPER 
Box Manuracturers by R F. 
Salade. 

Note: Contains suggestions for 
promoting new business. 
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The Niagara Falls International Exposition 


T WILL soon be three hundred years since the 
discovery of the Niagara Falls by a white man. The 
first authentic account of this wonder of nature, pre- 
served by documentary history, is found in the diary 
of Father Hennepin, who had heard of it from hunters 
and Indians and camped there on his memorable voy- 
age through the great lake country. He wrote in 1678: 
‘**Betwix the lakes Ontario and Erie, there is a pro- 
digious cadence of water which falls down after a sur- 
prising and astonishing manner, insomuch that the 
universe does not afford its parallel.” 

To fittingly commemorate the tricentennial of this 
discovery the business men of the surrounding states 
have planned a great international exposition—a 
world’s fair to be held on the American side of the 
falls in 1926. The necessary funds, grounds and 
franchises have been secured; the general architectural 
features have been decided upon, and many of the 
various preliminaries have been completed. A pamph- 
let published by the Fair Company tells us that the 
fair will differ from other world fairs in that it will 
be a permanent one. It will be housed in buildings 
erected of steel, concrete, tile, glass and other in- 
combustible materials and the use of cheap stucco 
finish upon pine lath, employed in building the tempo- 
rary exposition halls of the Chicago and St. Louis 
fairs, will be avoided. It is thought that a permanent 
industrial exposition, housed in attractive buildings 
and properly managed, will permit a permanent dis- 
play of machinery, textiles, decorative materials, 
commodities, etc., at very slight expense and will 
meet with the unqualified approval of manufacturers 
and business men generally. 

The immense complex, covering a tract of about 
5,000 acres of picturesque hill land, will form a city 
of palaces, built in the “Modern American Style” 
and totally unlike those of the world fairs of Chicago 
and St. Louis. The architecture used throughout 
will be typically American. The decorations will be 
structural rather than applied, but everywhere the 
visitor will find ornamental tile floors, carefully de- 
signed steel trusses, beautiful cut glass windows, 
handsome electric chandeliers, splashing fountains, etc., 
unified into structural labyrinths of immense dimen- 
sions. 

The Niagara Fair campus will command an un- 
limited supply of fresh sparkling water, brought there 
from the falls by electric power and poured in swirling 
streams into the fountains, rock springs, rivulets and 
ponds that will ornament the extensive grounds. There 


will be a total of nearly 700 buildings, among them 
a stadium seating 80,000 visitors, large enough to 
permit automobile races and military drills to be held 
there; an auditorium and concert hall seating over 
4,000; a hotel on the Canad/an side, having 700 guest 
rooms with baths and a hotel on the American side, 
with 1,200 guest rooms with baths. 

The Exposition will demonstrate the forces that are 
now waiting to be hitched up. It will not be a silent 
place like the expositions of the past. Machinery will 
be seen in operation producing the useful things of 
trade. Exhibits will be shown of every line of world 
industry. 

Tt is evident to everyone that the region around 
Niagara Falls is bound to become the heart of the 
greatest industrial empire of all time. This is the 
main reason why the organizers of the fair have planned 
to make it a permanent institution. 

While old Europe is quarreling and fighting, and 
while their statesmen are trying to gain power by 
means of big armies and crafty legislation, young 
America is working and inventing and _ producing. 
We believe in the busy and tireless dynamo—not in 
the big gun. 


—From an article in the “ Kansas State Engineer” 
by Dr. J. D. Waliers. 


‘““THE ENGINEER AND THE 
ARCHITECT”’ 


(Continued from page 14) 


the most talented teacher of design in this country. 
And in all his teaching and all his professional work 
there is evident the operation of a logical mind. The 
architectural profession thinks of Paul Cret as one of 
the most talented architects in this country. He has 
no superior in the ability to produce a masterpiece of 
architecture. But Paul Cret’s mind is primarily a 
logical mind. He sees through the solution of a prob- 
lem not along the lines of emotion, but along the lines 
of reason. A good deal more of that is needed by the 
architects. The most conspicuous failure among archi- 
tects is perhaps among men who allow themselves to 
think only of one phase of their work, who consider 
themselves as architects without responsibility. There 
are men of that type in all professions. But the best 
architects are the men who do things in that way that 


(Continued on page 28) 


Published in 
the interest of Elec- 
trical Development by 
an Institution that will 
be helped by what- 
ever helps the 
Industry. 


y 


Wee 
th Hd a 
Haute 


Shoes. Which kind gets you 


there the quickest? 


ro college men were walking down the road, 
when a classmate whizzed by in his car. 

**Pretty soft !’’ sighed one. 

Said the other, “I’ll show him. Some day 
T’ll own acar that’s got his stopped thirty ways. ”’ 

The more some men want a thing, the harder 
they work to getit. And the tiine to start work- 
ing—such men at college know—is right now. 

All question of classroom honors aside, men 
would make college count for more if they realized 
this fact: You can buy a text book for two or 
three dollars, but you can sell it for as many 
thousand-——once you have digested the contents. 

This is worth remembering, should you be 
inclined to the self-pity which social comparisons 
sometimes cause. And anyway, these distinc- 
tions are bound to be felt, even though your 
college authorities bar certain luxuries as un- 
democratic—as perhaps they are. 

The philosophy that will carry you through is 
this: ‘‘My day will come—and the more work 
I crowd into these four years, the quicker I'll 
make good.”’ 
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FITZGIBBONS BOILER CO., Inc. 


Established 1886 
WORKS, OSWEGO, N. Y. 


GENERAL OFFICE 
NEW YORK 
47 West 42nd St. 


Manufacturers of the Fitzgibbons Boiler for Power and Heating 
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THE FITZGIBBONS BOILER: 


Design: The Fitzgibbons Boiler is internally fired, re- 
taining all the advantages of compactness and absence of 
brick-work peculiar to that type, while at the same time 
possessing certain features which are not embodied in the 
design of any other self-contained or brick-set type of boiler. 
It remains unique in combining with unusual compactness 
of design a very high combustion chamber and scientifically 
correct provision for supplementary air supply. Both of 
these features have been established by modern engineering 
practice as absolutely essential to complete combustion. 


Construction: The A. S. M. E. Boiler Code governs every 
detail in the making of the Fitzgibbons Boiler. Built for 
working pressures of 150, 125 and 100 pounds for power and 
for 15 pounds for heating. 
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300-Horsepower High Pressure Fitzgibbons Boiler with 
Underfeed Stoker 


Combustion: The distilled gases arising from the fuel bed 
are diverted by the lower crown sheet of the furnace directly 
across the path of the supplementary air admitted into the 
furnace above the fire door. A thoroughly intermingled 
mixture of air and combustible gases is created, which is 
completely consumed in the high combustion chamber at 
an extremely high temperature. Smokeless operation with 
semi-bituminous coal indicates the completeness of this com- 
bustion. The large number of tubes and the relatively low 
velocity of the consumed gases through them are so effective 
in heat absorption that the flue gases leave the Fitz-ibbons 
Boiler at a lower temperature than in the case of return 
tubular boilers. The efficient circular grate and complete 
absence of brick setting eliminate the sources of air infiltra- 
tion and consequent heat losses unavoidable in other types 
of boilers. 


Circulation: The vertical and horizontal cylinders of the 
boiler present an unrestricted path to the water circulation, 
which is continuous with increasing rapidity from the rear 
of the boiler forward towards the vertical cylinder. By 
reason of this extremely rapid circulation and the high fur- 
nace temperature, the time required to generate steam is 
unusually short, making the boiler readily responsive to 
sudden demands for steam. 


Sectional View of 225-Horsepower Fitzgibbons Boiler 125 Pounds 
Working Steam Pressure 


Maintenance: Units up to 250 H. P. inclusive are regularly 
installed without firebrick setting avoiding recurring furnace 
repairs. All internal parts are readily accessible at all times 
for inspection and cleaning. 


Typical Test Results 


Rated boiler Fi.P oo ee ee 150 
Heishtof stack $4.0) Shoe 116! 
Dratt.at damper =. 2 oy ee 0.497 in. 
By bu poundiof coak <2 2 ee 14636 
Ewvap, per pound‘of coak. 0. oi 11.26 
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Percent rated capacity... 3.520 0 143.1% 
Quality of steam: i ae 99777, 
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Sectional View of 250-Horsepower High Pressure Fitzgibbons Boiler 

with Dutch Oven Setting for burning sawdust, wood, refuse, small 

anthracite, and all low grade fuels. Adaptable to oil and powdered 
coal burning equipment and waste heat furnaces 
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BRINGING MORE DAYLIGHT INTO INDUSTRIAL 
BUILDINGS. 


Dr. George M. Price, writing on “The Importance of 
Light in Factories,’ in “The Modern Factory,” states: 
“Light is an essential working condition in ail industrial 
establishments, and is also of paramount influence in the 
preservation of the health of the workers. There is no 
condition within industrial establishments to which so 
little attention is given as proper lighting and illumination. 
Especially is this the case in many of the factories in the 
United States. A prominent investigator, who had exten- 
sive opportunities to make observations of industrial es- 
tablishments in Europe as well as in America, states: “I 
have seen so many mills and other works miserably 
lighted, that bad light is the most conspicuous and general 
defect of American factory premises.” 


“My own investigations for the New York State Fac- 
tory Commission support this view. In these investigations 
it was found that 36.7% of the laundries inspected, 49.2% 
of the candy factories, 48.4% of the printing places, 50% 
of the chemical establishments, were inadequately lighted. 
There was hardly a trade investigated without finding a 
large number of inadequately lighted establishments.” 


Inadequate and defective lighting of industrial build- 
ings is not confined to the establishments in New York 
State alone. The same conditions prevail in most sections 
of the country. 


Such conditions as mentioned above are entirely op- 
posed to the laws of health, sanitation and efficiency. 
Wherever poor lighting conditions prevail, there must be 
a corresponding loss of efficiency and output both in qual- 
ity and in quantity. American industry is not using nearly 
enough daylight and sunlight in its buildings. Every 
endeavor should be made to use as much as possible of 
daylight for lighting purposes. To obtain this it is of 
course necessary that the rays of daylight and sunlight 
are permitted to enter the interior of the buildings as 
freely as possible, with the important modification that 
the direct rays of the sun must be properly diffused to 
prevent glare and eyestrain. A glass especially made for 
this purpose is known as Factrolite, and is recommended 
for the windows of industrial plants. Windows should be 
kept clean if the maximum amount of daylight is to pass 
through the glass, but the effort will be well repaid by 
the benefits secured. 


In the presence of poor lighting, we cannot expect 
men to work with the same enthusiasm as when a well 
lighted working place has been provided. The physical 
surroundings have a deep effect upon the sentiments of 
the employes, and where bad working conditions are al- 
lowed to prevail, there is invariably a lessening of morale 
and satisfaction created thereby. Neglecting to utilize 
what nature has so bounteously provided, daylight, and 
which is so essential toward industrial efficiency, we have 
an instance of wastefulness, but now that the importance 
ef good lighting is becoming recognized, undoubtedly more 
attention will be given by progressive industrial employ- 
ers to furnishing the means which are essential for their 
workers to secure and maintain the efficiency, which ccunts 
for so much in the success of any industrial concern in this 
competitive age. 

If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratery 
Report—“Factrolited.” 

MISSISSIPPI WIRE GLASS CQ, 
220 Fifth Avenue, 

New York. 


St. Louis. Chicago. 


IN THE COMPLETE LINE OF 


HWING 


PYROMETERS 
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Indicating Type Thwing Pyrometers 
Thwing Thermoelectric Pyrometer 


Elmendorf Paper Tearing Tester 
| Thwing Radiation Pyrometers 
| Thwing Basis Weight Scales 


THWING INSTRUMENT COMPANY 
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ART SUPPLIES 
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John J. Griffin & Company 


MANUFACTURERS 


Gas Meters of Capacity and 
Precision 


1513. RACE SEREEE 


PHILADELPHIA 


SELENIUM CELLS FOR THE 
EXPERIMENTER 


(Continued from page 12) 


Annealing is the next process. Place the cell on a 
shelf in a small oven and turn the bunsen burner low. 
When the cell turns to a dull graphite-like appearance 
it is evidence of the crystallization taking place. This 
will probably take two cigarettes’ worth of time. If 
crystallization does not start to take place within a 
few minutes increase the heat a trifle. Under no 
circumstance use enough heat to melt the Selenium. 
When the crystallization has completed (eight to ten 
minutes) the heat is increased till the Selenium begins 
to show signs of melting and fusion. At this stage the 
cell is instantly removed from the oven and in several 
seconds will recrystallize. The flame is now turned 
slightly lower than the point at which it showed 
signs of fusion and the cell is placed back in the oven 
and allowed to remain for two hours. Then commence 
cooling by gradually lowering the heat a little every 
ten minutes till the flame is extinguished. When 
the oven has cooled the Selenium cell may be removed 


These cells may have a resistance in the dark from 
25,000 to 75,000 ohms; in the light enough current 
will pass between the two windings through the Selenium 
to operate a relay which can be wired to do most 
everything—even ring a bell alarm when the morning 
sunshine hits it thus saving many an 8 o'clock cut. 
A. connection map may be seen in the illustration. 


Selenium cells are used for receiving wireless telephone 
messages over a beam of light whose brilliancy is 
varied by means of a microphone placed in the circuit. 
Every sound is accurately reproduced at the receiving 
end by means of a Selenium cell in series with a receiver. 
Selenium cells are also used in Bell’s “‘Photophone” 
and Korn’s marvelous system of telegraphing photo- 
graphs. It must be remembered that the Selenium 
cells will only operate telephone receivers and good 
polarized relays. 


THE 


Philadelphia Thermometer 


COMPANY 
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Thermometers 
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Direction 


Stanley Company of America 
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Showing Continuously 


11.15A.M. to 11.15P.M. 


Known Throughout These United States 
A Revelation to the American Public 
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Best Theatre Orchestra Anywhere 


WILLIAM H. BOWER, ’85 Col. 


FRANK B. BOWER, ’92 Col. 
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President Assistant Treasurer 
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Second Vice-President Chemist 
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Portraits of Distinction 


OFFICIAL PHOTOGRAPHER FOR THE 
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Towne Scientific Men About Towne Club 


Journal Alembic Society 
Priestley Club Tau Beta Pi 


A. IE. E. 
Engineers’ Show 
Hexagon Society 
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na 


DISCOUNT TO U. OF P. STUDENTS 


136 S. 52d Street 


Formerly located 
1730 Chestnut 


Louts HM. Kolb, Master Tailor 


SERVICE ESTABLISHED 1895 
ENOUGH SAID 


SHOPS 


3709 SPRUCE STREET 


10 MEMorRIAL TOWER 


U. of P. DoRMITORIES 


Cleaning, Repairing and Pressing 


FULL DRESS AND TUXEDO SUITS TO HIRE 


Come to the 


White House Cafe 


FOR GOOD MEALS 


A Restaurant known to every Pennsylvania 
student for serving good wholesome food 


Le i it ee ff meee 


RUBE MILLER, Proprietor 


Philadelphia, Pa. 


Telephone: 
Belmont 2927 


‘“‘THE ENGINEER AND THE 


ARCHITECT”’ 
(Continued from page 22) 
I have described as characteristic of Paul Cret. If 
that is the case, why can’t we get together? I am sure 
we can. 

The architect ought to be able—and he is an incom- 
plete architect if he is not able—to solve all ordinary 
structural problems, but the exceptional problem 
frankly goes beyond him. 

What is this factor that differentiates the architect 
from the engineer? It did not exist at one time. 
When those buildings were constructed that we re- 
gard as the world’s masterpieces of architecture, they 
were constructed under a single intelligence—the 
great cathedrals, the monuments of the past, such 
as the Parthenon, of which Emerson, I think, said, 
“Earth proudly bears the Parthenon as the best gem 
upon her zone.” We all admit that the Parthenon 
is man’s masterpiece in architecture. 

We separate our day from the day which produced 
those things. They were governed by a single intelli- 
gence which controlled construction, and design, and 
produced masterpieces. In these modern times and 
for some hundreds of years past, the architect and the 
engineer have been taking divergent paths; and today 
the engineer does a vast number of things which the 
architect could not pretend to do, and the architect 
does things that the engineer does not pretend to do. 

Journal cf Engineers and Engineering. 
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Smoke Stacks 
Tanks and Oil Well Boilers 
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Pumping Powers 


Oil Well Machinery 


Titusville, Penna. 


Branch Offices in 
NEW YORK PITTSBURGH CHICAGO 


30 Church Street Farmers Bank Bldg. 53 W. Jackson Blvd. 
BUFFALO DETROIT WASHINGTON 
821-23 Marine Trust Bldg. 810 Peter Smith Bldg. 732 Woodward Bldg. 


The Titusville Iron Works Company 
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The College Book and 
Supply Store 


By 


Everything for the 
Student 


Instruments and Slide Rules 


3425 WooDLAND 
AVENUE 
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Gg Reed’s standard of Tailor- 


ing gives elegance and 
character to the appear- 
ance of our garments and 
assures permanent shape- 
liness and satisfactory and 
lasting service. 


Suits and Top Coats are 
priced $30 and upward. 


M JACOB REED’S SONS |k 
| Leeda 26 CUES UME cad nN 


PHOSPHORESCENCE 


(Continued from page 11) 


But what is the explanation of this absence of heat 
in phosphorescence? Why is it that the percentage 
of light energy in luciferin is so high, and so low in the 
ordinary incandescent lamp? The explanation is 
simple. The rays of light produced from luciferin are 
green and blue in color—both cold rays of white light. 
The red rays which produce the heat are evidently 
absent in phosphorescence, but present in large amounts 
in ordinary incandescence. 

Many examples of phosphorescence are seen in 
nature. Numerous varieties of salt-water fish and 
marine worms as well as a large number of plants 
and insects are able to generate “cold light.” A 
certain variety of fish called photobethron has a very 
unusual ‘lighting apparatus. The light is produced 
within an inner chamber and burns continuously. 
Should the fish desire darkness, he causes a black pig- 
mented curtain to fall like an eyelid over the light 
cell. It is a peculiar fact, but even after death the 
light organ preserves for a long time its luminescence. 

Phosphorescence, you see, is not confined solely to 
maritime creatures but is also found in many insects 
and plants. Certain varieties of fungi, of which the 
toadstool is perhaps the leading type, give off a brilliant 
glow. The permanency of this luminosity varies greatly, 
in some cases lasting only a few hours, while in others 
this strange phenomenon continues indefinitely. Prob- 
ably the most familiar and common example of phos- 
phorescence is seen in the firefly so numerous in the 
meadowlands after dark. In this insect the light is 
projected through a cuticle which is transparent over 
the light organ the rest of the body being dark and 
pigmented. The oxygen necessary for the combustion 
of the light-producing substance is provided by the 
capillaries leading from the mouth of the firefly to the 
light chambers. Evidently the firefly inhales the air 
in spurts, which result in the penetrating flashes re- 
peated intermittently. 

Although science has discovered much concerning 
phosphorescence, it has not, however, as yet revealed 
the purpose of the luminescence. Many scientists, 
nevertheless, share the general impression that this 
bluish glow is primarily for protection. This theory 
is borne out by the fact that when the light organism 
is agitated in any way this bluish light begins to sparkle 
and then becomes intense and penetrating. Evidently 
the purpose of the light is to frighten off any possible 
antagonist. Thus, it is likely that phosphorescence 
is only another way by which nature protects certain 
forms of animal life which would otherwise become 
extinct. 
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American Manganese Bronze Company 


HOLMESBURG, PHILADELPHIA, PA. 


‘Bronze Propeller Specialists’’ 


We are prepared to furnish estimates on your bronze requirements 
in the following forms:— 


CASTINGS INGOTS 


FORGINGS 
RODS ROLLS 


** Send for complete catalog.’ 


SHAPES 
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Leading College Tailors 
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, ness in style at a price | 
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woolens. 
Suits and Overcoats 
4115 WALNUT ST,, : : 
PHILADELPHIA. Special Tuxedo Suits 
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The Niagara Radiator 
and Boiler Company 


NORTH TONAWANDA, N. Y. 


Wheeler Condensing Equipment 


INCLUDES 


Wheeler Surface, Jet and Barome- 
tric Condensers. 

Wheeler Steam Jet Air Pump. 

Wheeler Rotative Dry Vacuum 
Pump. 

Wheeler Turbo Air Pump. 

Wheeler Edwards Air Pump. 


Wheeler Centrifugal Pumps. 

Wheeler Cooling Towers—All 
types. 

Wheeler Film Evaporator. 

“Crescent Brand’’ Seamless Drawn 
Brass and Copper Tubes and 
Pipes. 


ANY OF OUR BULLETINS SENT ON REQUEST 


WHEELER CONDENSER & ENGINEERING COMPANY 
CARTERET, NEW JERSEY 
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Alteneder’s SS 
Spring-Hinge Ruling Pen 


Pat. Aug. 9, ’92, May 7, ’95 


Insures the finest kind of work and 
saves a really surprising amount 
of time and annoyance. 


The blades are instantly separated 
and easily and thoroughly cleaned 
without disturbing the adjustment. 


They are made of the highest grade 
tool steel and tempered and ground 
with an exactness peculiar to 
ALTENEDER INSTRUMENTS. 


$4.00, postpaid. 474", 5", or 5/44" size 


The general excellence and lasting 
qualities of ALTENEDER INSTRU- 
MENTS have earned for them the con- 
fidence of the professional draftsman. 


Every genuine Alteneder Instrument stamped 
“T.A.,”’ “ T.A. & Sons,” or “ T. Alteneder & Sons.” 


Theo. Alteneder & Sons 


1225 Spring Garden Street, Philadelphia, Pa. 


Aaldine to Machine ae 


Bilgram Bevel Gear Generators 
|| cut theoretically correct gears. Such 
gears are especially adapted to 
machines of the better grade. 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
you use. 


The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 


Bell Phone, 4816 Keystone, Race 2773 


Barclay Brothers 


DRAFTING SUPPLIES BLUE PRINTS 


PHOTOSTATS 


1515 Sansom St. Philadelphia 
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STRAWBRIDGE & CLOTHIER 


Authorized Dealer for 

R C A PRODUCTS 
In purchasing Radio Sets and equipment it is 
best to come to a reliable store. Radio Corpora- 


tion of America Sets and parts are sold here—at 
prices that are right. 


Partial List of RC A Sets 


And Equipment Sold Here: 

Radiola Junior Sets, complete.......... $32.50 
Radiola Senior Sets, complete.......... $74.65 
G. E. Receiving Sets, complete......... $183.25 
R. C. Receiving Sets, complete... 1... $190.75 
Raditola Senter Amplifier << i.....5 2, $68.00 
Vocarola Loud Speakers 55.2. aces... $20.00 
3-Stage Radio Frequency Urrits.;....,.: $80.00 
Rectigon Battery Charges, new type.... $19.50 
Faradon Variable Condensers, U. C.— 

1820, $7.50; U. C-—T819. $ 8.75 


STRAWBRIDGE & CLOTHIER 


MARKET, EIGHTH AND FILBERT STREETS 


Business Established 1891 


The John T. Dyer 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 
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HARRISON BUILDING 
PHILADELPHIA 
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THE SOUTH STREET BRIDGE 
(Continued from page 15) 


between the main piers, is 26 ft. deep below mean high 
water. 

This bridge will contain, as before, two sets of trolley 
tracks set in a roadway 36 ft. wide. The distance 
between center to center of main side girders is 39 ft. 
To the outside of each of these girders there will be 
attached an 8 ft., 6 in. sidewalk. The elevation of the 
sidewalk is 38 ft. above mean high water. The over- 
all width from edge of sidewalk to edge of sidewalk 
will therefore be 56 ft. 

A typical section of the main girder consists essen- 
tially of a 7 ft., 00 x 4 in. web plate and four 8x 8x14 
in. angles stiffened by 6 x 34% x % in. transverse 
angles at intervals of about 5 ft. Each abutment 
and each of the two intermediate piers support two 
4 in. pins 18 in. long upon which the steel work rests. 
The bridge will be paved with asphalt except on the 
lift spans where the paving will be wood blocks on 
account of their comparative light weight. 

The steel for this job was fabricated in the Ambridge 
Plant which is in the Pittsburgh division of the Ameri- — 
can Bridge Company. 

The estimated cost of the bridge is about $700,000. 
The bridge will, according to present indications, be 
completed the latter part of this summer. 


GETTING A JOB WHEN YOU 
GRADUATE 


(Continned from page 17) 


you have to do to get a job is to keep at it until you 
win. For the man who has a weak personality or who 
finds it hard to talk to strangers or has some other 
weakness, direct mail campaigns are worth very care- 
ful consideration. Through letters, you can ant ¢ pate 
and overcome objections. If you cannot write a good 
letter, you can always get a trained advertising man 
to help you. 

The principles which you should observe in running 
a direct mail campaign are the same as those you 
follow in answering an advertisement. One good way 
to run a campaign is to prepare a letter carefully and 
then send out ten copies. When your answers are 
received, you will probably be able to determine the 
value of your letter. If the first ten letters do not 
pull satisfactory results, have an advertising man 
check up your letter to see if it is a good one. Don’t 
mail letters so that they will be received by prospects 
on Saturday or Monday. Letters received by business 
men on these days do not receive the consideration 
given to letters received in the middle of the week. 
The days just before and after holidays are also bad 
days to have your letter reach prospects. Telegrams 
and night letters can sometimes be used instead of 
letters. They always get attention. 


—W. L. Fletcher, in “Tech. Eng. News”’. 
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“Oil City” Boilers for Heating | 


RETURN TUBULAR PORTABLE FIREBOX 


Will burn any kind of fuel,—hard or soft coal, oil, gas or lignite. Note use 
of high fire-box, giving ample combustion area to make possible the use of 
low-grade fuels. 


Built of Steel, in Accordance with the A. S. M. E. Code 


Why “Oil City” Boilers are Ideal for Heating Work : 


These boilers are adaptable for Apartments, Churches, Club Houses, Court 
Houses, Hospitals, Garages, Hotels, Office Buildings, Large Residences, 
Post Offices, Schools, etc., because they are Safe, Efficient, Dependable, and, 
being Self Contained, require little attention. 


Send for Circular H-7 giving Full Specifications, Ratings and Weights. 


Oil City Boiler Works, Oil City, Pa. | 


BRANCH OFFICES: NEW YORK, 501 Fifth Ave. CHICAGO, No. 1224 Marquette Building PITTSBURGH, House Building 

PHILADELPHIA, PA., Real Estate Trust Building 
REPRESENTATIVES: Cleveland, Ohio San Francisco, Cal. Atlanta, Ga. Seattle, Wash. Baltimore, Md. St. Paul, Minn. 
Denver, Col. Houston, Texas. 
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COAL | 


For Industrial Purposes 


“T INCOLN” |. “GOLDFIELD™ am 
FAIRMONT | °arc.ci" 
“MORGAN” | 


GAS “BIRD” | 


_ High Grade 


“FRANCES COAL Smokeless Steam Coal 


: “STANDARD” | | 
‘ELEANOR Miller Vein | 


SPECIAL COAL FOR STEAM SHOVELS 


Quality--Service 


CHARLES F. RAFETTO & CO,, Inc. 


Bell Phone Spruce 58-55 Finance Building, Philadelphia Keystone Phone, Race 66-45 


21: Years’ -E experience 
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2-Stage Amplifier—$14.00 


The 2-Stage Amplifier unit is not limited to any 
particular type of circuit, but is universally adapt- 
able to any set-up requiring an audio-frequency 
amplifier. It is a compact, ruggedly constructed 
amplifying unit. 

A similar unit is furnished in a Detector 1-Stage 


Amplifier at $13.00 


Detector 2-Stage Amplifier—$16.50 


Maximum volume without sacrificing clearness of 
tone. Rigid construction and compactness. Her- 
metically sealed, absolutely no moisture troubles. 
The instrument was submerged in water 24 hours, 
taken out and placed in same circuit with results 
standard in every way. 


The above set, consisting of Coupled Circuit Tuner and Detector 2-Stage Amplifier, is an ideal set for 
either phone or loud speaker use. Note that this set includes two stages of audio frequency amplification. 


Complete Outfit, as above, wired—$35.50 


This instrument carries 
through the standard quality 
of ATWATER KeEnT products. 
, For an open set it supplies a 
finished instrument unsur- 
passed in both appearance 
and performance. 


Mounted Variometer—$10.00 


The Atwater Kent Socket 
for the Standard Audion 
Tube has been designed in 
response to a demand for a 
dependable, high- quality 
socket. It’s base is of moulded 
condensite. 


Standard Audion Socket — $1.00 


The Type L Transformer is 
similar to that used in our 
high-grade Amplifiers and is 
mounted in a neat metal con- 
tainer with moulded conden- 
site top which embodies the 
terminals. Its compactness 
makes it desirable where space 
is a factor. 


Type L Transformer—$4.00 


This socket has been designed 
to take the popular type of 
14%4-volt tube. The substantial 
moulded condensite base 
makes an excellent appearing 
unit. 

1%-Volt Tube Socket — go cents 


ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, PA. 


Radio Department 


4937 STENTON AVE. 


Write for Literature 
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They Weighed Air— 
and Charles Il Laughed 


Shank. AMUEL PEPYS says in 
f his diary that CharlesII, 
ACE))N| for all his interest in the 
===" Royal Society, laughed 
uproariously at its members 
“for spending their time only in 
weighing of air and doing nothing 
else since they sat.” 

This helps to explain why 
Charles has come down to us as 
the ‘‘merry monarch.” 

The Royal Society was engaged 
in important research. It was try- 
ing to substitute facts for the 
meaningless phrase “nature ab- 
hors a vacuum,” which had long 
served to explain why water 
rushes into a syringe—the com- 
monest form of pump—when the 
piston is pulled out. 

Denis Papin had as much to do 
as anyone with these laughable 
activities of the Royal Society. 
Papin turned up in London one 
day with a cylinder in which a 
piston could slide. He boiled water 
in the cylinder. The steam gener- 
ated pushed the piston out. When 
the flame was removed, the steam 


condensed. A vacuum was formed 

and the weight of the outer air 

forced the unresisting piston in. 
Out of these researches eventu-. 


ally came the steam engine. 


London talked of the scandalous 
life that King Charles led, and paid 
scant attention to such physicists 
as Papin, whose work did so much 
to change the whole character of 
industry. 

The study of air and air pumps 
has been continued in spite of 
Charles’s laughter. In the General 
Electric Company’s Research 
Laboratories, for instance, pumps 
have been developed which will ex- 
haust all but the last ten-billionth 
of an atmosphere in a vessel. 

This achievement marks the 
beginning of a new kind of chemis- 
try—a chemistry that concerns 
itself with the effect of forces on 
matter in the absence of air, a 
chemistry that has already en- 
riched the world with invaluable 
improvements in illumination, ra- 
dio communication, and roentgen- 


ology. 
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© 0. E. ca, . The Fisk Building 
New York City — 


“Designing in Masses a CARRERE & HASTINGS 


Architects 


pe new architecture transcends detail and expresses the component solids 
of the great buildings of today and tomorrow. Gigantic profiles are 
reared against the sky—true expression of structural facts has now come into 
its own in architectural design, linking architect and engineer ever more 
closely together. 


Certainly modern invention— modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 
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OURTEEN YEARS AGO 

Joseph French Johnson, who 
was, and is, Dean of the School of 
Commerce, Accounts and Finance 
of New York University, found 
himself faced with a problem to 
which there was no satisfactory 
answer. 


He was constantly in receipt of 
letters from business men, many 
of them occupying places of execu- 
tive responsibility. The letters 
asked such questions as these: 


“What books shall I read?” 


“Can you lay out for me a course 
in business economics?” 


“How can I broaden my knowledge 
of salesmanship, or accounting, 
or factory management, adver- 
tising or corporation finance?” 


Those were pioneer days in the 
teaching of Business. Dean John- 
son, wanting to help, yet feeling 


keenly the lack of suitable facili- 


ties, conceived the plan of a faculty 
including both college teachers and 
business men, and a Course so 
arranged that any man might fol- 
low it effectively in his own home. 


Thus began the Alexander Ham- 
ilton Institute. Dean Johnson has 


continued as its President; its Ad- 
visory Council includes these men: 
Joseru I’rencu Jounson, Dean of the New 
York University School of Commerce; GEN- 
ERAL CoLEMAN DuPont, the well-known 
business executive; Percy. H. Jonnston, 
President of the Chemical National Bank of 
New York; Dexter §. Kiwsatr, Dean of 
the Engineering Colleges, Cornell Univer- 
sity; Joun Hays Hammonp, the eminent 
engineer; Freperick H.H- rpMan, Certified 
Public Accountant; Jerumran W. JENKs, 
the stetistician and economist. 

To young men of college age, 
the Institute says: “Matriculate 
at a college or university if you 
possibly can; there is no substitute 
for the teacher.”’ To older men, the 
universities and colleges, in turn, 
are constantly recommending the 
Modern Business Course of the 


Institute. 


Tt is a Course for the man beyond 
the campus; the man whois already 
in business and cannot leave, the 
man who wants to supplement his 
college education. If you are such 
a man, may we send you, without 
obligation, a copy of “Forging 
Ahead in Business’? It tells 
how 200,000 men have profited 
by a business training founded 
upon university principles, and 
conducted in accordance with uni- 
versity ideals. 


HESE COLLEGES and univer- 
f pe and 80 others, have 
used parts of the Alexander 
Hamilton Institute Course in 
their classroom work. 
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Brown University 

Bucknell University 

College of the City of New York 

Columbia. University 
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New York University 
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Ohio State University 
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University of Alabama 

University of California 

University of Chicago 

University of Indiana 

University of Pittsburgh 

University of Texas 
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Virginia Polytechnic Institute 

Washington and Lee University 

Williams College 

Yale University 
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Alexander Hamilton Institute 
814 Astor Place, New York City 


Send me ‘Forging Ahead in, Business” 
which I may keep without obligation. 
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Address 
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Cake Eater 
—model of 1900 


He was called dude and dandy 
then, but you recognize the type. 


He majored in haberdashery and 
took his degree with honors in 
soxology. 


As if that were not enough, he 
evolved some variations on the cake 
walk which made them stare. 


He even found time to develop a 
remarkable proficiency on the tandem 
bicycle, and on Saturday nights he 
was good enough to bring pleasure 
into Another’s life by wheeling away 
to the ‘“Ten-Twent -Thirt. ”’ 


To crowd all this into four short 
years would seem enough for any 
mortal. Yet in spite of his attain- 
ments there are times, in after life, 
when our hero wonders. 


The glory of his waistcoats has 
long since faded, while his books are 
still fresh and clean. Did he perchance 
put too much thought into the selec- 
tion of his hats and too little in what 
went under them? 
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How to Succeed in Business 


By Cuarues M. ScHwap 


Chairman, Bethlehem Steel Corporation 


(All rights reserved by the Engineering College Magazines Associated) 


S TIME goes on I find it more difficult to speak 

of retiring from my forty-three years of business 
life. In fact instead of retiring I find myself drawn 
more and more into concerns, each of which involves 
new responsibilities. But the greater the responsibilities, 
the less I find of the element of personal supervision 
and the less I enjoy my new work. The thing that has 
given me the most pleasure and that I am the most 
proud of is that I keep finding friends, and friends— 
and yet more friends on every hand. 

You want me to tell you how you can succeed in 
life. I know that it is very difficult to convince the great 
majority of people that men who are in active pursuits 
of life have any other object in view than the making 
of money. That is a great mistake. The real leaders of 
industry and the real men in life, and the real successes 
in life, are not always the men who have lots of money 
or a great fortune. 

My idea of the successful life is the man who has 
successfully accomplished the objects for which he set 
out, to do something that is worthy of a real American 
man. Money is often a matter of chance or good for- 
tune, and is not the mark of a successful life. It is not 
the thing that brings a throb of pleasure or a thrill into 
my life. And I would not pose as a successful man if 
that was to be the measure. But when I look about me 
and see the multitude of friends that I have after forty 
years of business association with men, when I see the 
great lines of smoking stacks and blazing furnaces that 
have come into being because of my interests and activ- 
ity in life, and when I see a work that I set out to do 
successfully accomplished and meeting the approval of 
my fellow men, then a real thrill comes into my heart 
and I feel that I have done something worth while. The 
money you do not think about as long as you have 
enough to pay your bills and keep your business going. 
The captains of industry do not keep on working for the 


sake of making money, but for the love of completing a 
job successfully. Men who typify the ideal business 
man in my mind are Mr. Carnegie, the elder Mr. Rocke- 
feller, Mr. Baker, the younger Mr. Rockefeller, and 
Judge Cary. 

One of the dearest friends that I ever had in my life, 
Andrew Carnegie, used to say to me when I went to him 
with my balance sheet and showed him how many hun- 
dred thousand dollars we had made that month or year 


“That’s interesting, but show me your cost sheet 


That is the mark of successful manufacturing, how 
economically and how well you do a thing, not how 
much money you make in the doing of it. So, his 
mark—and he was a wise man—his mark of successful 
industry is my mark of a successful life. Set out with 
some definite purpose in life and accomplish that 
purpose. There is little that the human mind can 
conceive that is not possible of accomplishment. The 
thing to do is to make up your mind what you are going 
to drive for, and let nothing stand in the way of its 
ultimate accomplishment. 

Now, in my long experience in business life and 
association with men, there are some fundamental 
things that must not be overlooked. If I were asked to 
say the most important things that lead to a successful 
life I should say that, first of all, was integrity—unim- 
peachable integrity. No man can ever do anything of 
any great value in life and have the confidence and 
approval of his fellow men nor be successful in his 
undertakings with other business men if he doesn’t 
have the reputation of being a man of honor and 
integrity. 

I am going to speak of a young man that I regard 
as the most successful young man I have ever known. 
And if I did not regard him as the most successful 
young man that I know, he would not be the President 
of the Bethlehem Steel Company. I am going to speak 
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of a young man that I have known since he was a man 
your age—I refer to Eugene Grace. You may have 
heard of him. He came from Lehigh University. 
When I first knew him he was a shoveler of coal with 
anelectric crane. I followed his career on and on and on. 
And whatever may have been said of Mr. Grace you 
could always depend upon it absolutely that when Mr. 
Grace said a thing you knew the absolute facts, good, 
bad or indifferent. And, today, Mr. Grace stands 
among the great business men of New York and this 
country, with the reputation of being a man of absolute 
integrity and a man in whom everybody can place the 
greatest possible confidence. 

A man must also be a true democrat, and not an 
aristocrat who condescends to talk with anyone. The 
educated man must not get the idea that education 
necessarily makes him superior to any other skilled man 
who has devoted his life to mastering one business. 

When I first entered the business world in 1879, the 
United States was producing only one million tons of 
steel a year; now we produce fifty million. Never was 
the opportunity and the reward so great as it now is in 
this reconstructed era. The hardest struggle of all is to 
be something different from what the average man is. I 
don’t believe in “‘super-men,” for the world is full of 
capable men, but it’s the fellow with determination that 
wins out. 

Bet on the United States if you must bet at all, for 
any good enterprise in this country is worth more than 
six or seven per cent. Put your all into any business 
which depends for its success on your own brains and 
determination to win. Be not fearful in borrowing 
money; I have borrowed more money than any other 
man in the United States and on less collateral. 

Be sure to go into a business that will keep your in- 
terest, for you can’t handle working men successfully 
if you only pretend to be interested in them. 

If I were able to give you whatever I wanted, I would 
wish that you might have a rugged constitution, a desire 
to work, and the great American characteristic of driv- 
ing onward. 

Any man who goes into anything in life and does it 
better than the average will have a successful life. If he 
does it worse than the average his life will not be suc- 
cessful. And no business can exist in which success 
cannot be won on that basis. 

Another important thing is loyalty. Be loyal. What 
measure of success I may have won in life I attribute to 
the loyalty I had for a dear old friend who was my first 
steel master, whom you perhaps have never heard of, 
Captain Bill Jones. 

Captain Jones was a great mechanic, just a natural 
genius at mechanical things. No education at all. He 


me: 


knew nothing of engineering or chemistry or the sci- 
ences. Now, I was thrown in, fortunately, with him. I 
made up my mind that I could be very useful to that 
man by learning things that he could not learn, and, 
above all, by being loyal to him and never letting the 
world know that the things for which he received credit 
were not his own creation. Did you ever stop to think 
that a great man in life who has won great acclaim and 
great reputation is the very man who is willing to share 
and give the honor to others in the doing of the things 
that made him great? The man that will selfishly 
stand alone and proclaim that he is the man who has 
done these things never is the man who really did them. 
My own experience is that there is no real effort in 
life that is not done better under encouragement and 
approval of your fellow men. A man goes along then 
with greater confidence. You must learn to let others 
share with you in that which you are doing, and 
honor and credit will be reflected upon you for so doing. 

Marshal Foch, the great commander, once said to 
“This great military staff is like an orchestra, and 
each one fills his place. Each is equally important in 
the functioning of the whole. If the baton is in my 
hands it is merely a matter of chance, but we shall see 
to it that each man in this staff gets recognition for 
that which is due.” You never heard a great man say, 
“T did this,” or “I will do that.” 

In the management of my great enterprises I have 
yet to find fault with any man. [f a man is such that 
you must find fault with him to get the best out of 
him he is not a man to be desired in an organization. 
Show me the man that will do his best under approval, 
and I will show you the man that has within him the 


elements for successful going ahead. 


Now, to come back to loyalty. Be loyal to the people 
with whom you associate at the start. When this good 
Captain Jones came to the end of his life’s work, do you 
not suppose it was worth more to me than anything else 
to have him say: ‘That is the man that helped me do 
these things”? Remember always that it will but at- 
tract attention and credit to yourself to share it with 
those who help you. Be loyal when you start life wher- 
ever you start. Make your employer feel truthfully 
that you are sincere with him; that you are going to 
promote his interests; that you are going to stand for 
the things he represents; that you are proud of being 
a member of his staff, and there is nothing that will 
reap you a richer reward. Loyalty above all! 

There are other things in life than mere work. I 
believe an appreciation of the finer things in life, the 
learning to know the beauties of literature and art and 
music, will help any man in his career. A man to 
carry on a successful business must have imagination. 
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He must see things as in a vision, a dream of the whole 
thing. You can cultivate this faculty only by an ap- 
preciation of the finer things in life. No active busi- 
ness life, whether it is manufacturing or something else, 
should prevent you from enjoying the beauties of life. 
These finer things will contribute to your success. 


Be friendly. When you have friends you will know 
there is somebody who will stand by you. You know the 
old saying that if you havea single enemy you will find 
him everywhere. It doesn’t pay to make enemies. Lead 
_ the life that will make you kindly and friendly to every- 
one about! you, and you will be surprised at what a 
happy life you will live. 


I want to tell you a little more about this man Grace, 
because one often sees the points in a successful life 
best by analyzing a single individual. I told you of 
his great faculty of making good, no matter in what 
position he was placed. This boy went on and on. 
Above all, he worked hard with the brain that had been 
trained in the university to think and concentrate upon 
the subject that he was thinking about until he had 
reached a satisfactory conclusion. Now, that is the 
great point, to concentrate and think upon the problem 
in mind until you have reached a satisfactory conclusion 
in your own mind, and then finally go ahead. If 
you have made a mistake, all right. Never find fault 
with a man because he has made a mistake. It is only 
a fool that makes the same mistake the second time. 
I tell a story of my own experience with Mr. Carnegie, 
as showing what this might mean. 


As chief engineer of the works I had just built a 
converting mill. I went to him and said to him: “If 
you will give me the money to build this mill I can 
save 50 cents a ton.” Of course he provided the money, 
and the mill was built. He came out to see it. I 
walked around with him. He saw the look of disappoint- 
ment in my face and said: “Charlie, there is something 
wrong here. What is it?” J said: “It is exactly what 
I told you, and it is better than I told you. We save 
more than I said. But I don’t mind saying that if I 
had to do the whole thing over again I would do it so 
and so. I made a mistake in that particular.” He said: 
“Can you change it?”’ Isaid: “No.” Hesaid: “What 
does it mean?”’ I said: “It means tearing it down and 
doing it over again.” He said: ‘‘Go ahead and do it. 
Don’t make the same mistake a second time.” Do you 
suppose if he had been a fault-finding man I ever would 
have told him? Not at all. He brought out the best 
inme. When that mill was torn down and a second took 
its place it was as great a success over the first as the 
first had been over the old one. 


Mr. Carnegie had my confidence, and I had his con- 
fidence. He believed in everything I had told him. If 
IT had told him something that was wrong and not admit- 
ted my mistake he would never have helped me to 
progress, and his works and his great establishment 
would never have progressed as they did. 


Now, in my own establishmeny tou will be inter- 
ested to know something about how we do things. You 
boys will all probably have to start to work upon a sal- 
ary. But the quicker you get out of working for a sal- 
ary the better for all concerned. In our works at 
Bethlehem and San Francisco, and all over the United 
States, I adopted this system: I pay the managers of our 
works practically no salary. J make them partners in 
the business, only I don’t let them share in the efforts of 
any other man. For example, if a man is manager of 
a blast furnace department he makes profit out of the 
successful conduct of his department, but I don’t allow 
him to share in the prosperity of some other able man 
in some other department of the establishment. I give 
him a percentage of what he saves or makes in the 
department immediately under his control and manage- 
ment. For example, if it takes a dollar a ton to make 
pig iron, and it takes him a dollar a ton to make pig 
iron, I say to him: 

~ “Well, you are no better than the average manager 
over the country. Therefore you are entitled to only the 
usual wages. But if you can make pig iron at 90 cents 
a ton you are entitled to share with me in a large part 
of the profits. And if you make it for 40 cents or 50 
cents a ton you share to a very large degree.” 

Therefore I don’t care how much a man earns. The 
more he earns the better I like him. And I pay in what 
I call bonuses to the various superintendents and man- 
agers of the different establishments more money for 
their successful management than I pay to the stock- 
holders of the concern in dividends. And it will surprise 
you to know the great sums of money that some of 
these men make. I would be afraid to tell you for fear 
of discouraging you in your start in life. But I don’t 
mind saying that forty, fifty, sixty, a hundred thousand 
dollars a year for these men is not infrequent. And in 
the case of men like Mr. Grace, well, many, many times 
that. 

If you have any influence in the world to get you a 
start in life, don’t use it. The worst thing that can 
happen to a man is to start life with influence. He has 
got to do twice as well as the fellow that starts upon his 
own merits, because, after all, it depends on the general 
opinion of all those around you as to how competent 
and successful you are, and when everybody says that 


(Continued on page 2h) 
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Some of My Experiences in Germany 


During the War 


By C. R.. Mrtssnrer, E. E. ’23 


JY1TH these lines I do not intend to remind you 

of those days and events of the Great War 

that we all try to forget, but rather to give you an idea 

of some of my personal experiences during and im- 
mediately after the great calamity. 

The memory of those fateful first days of August, ’14, 
is still as vivid as if months and not years had elapsed 
since the news of “war” struck awe and terror into 
our hearts. We could hardly believe it. True, there 
had been rumors, but we had discredited them; there 
had been prophecies, but we had shrugged our shoulders. 
Living in a city like Hamburg where shipping and 
commerce seemed to link us closer to the wide world that 
lay beyond the German boundary, where the cos- 
mopolitan spirit of international business was more 
evident than petty politics, rt seemed impossible to 
realize what war would mean and what would be the 
outcome in the far future. 

A very interesting feature was the reaction of the 
people to the scarcity of supplies which followed the 
days of mobilization when all trains and cars were 
requisitioned for the use of the military. There were 
those who for sheer patriotism and bravado regarding 
it as their national duty to take things as they came 
and living up to their theory made no attempt to fill 
their pantry with meat and flour and sugar; then again 
there were those, and they were the great majority, 
who lived up to the old saying: every one for himself 
and the devil take the hindermost. In time our store- 
rooms began to look appallingly empty and it was 
then that I had my first experience of what it means 
to stand in line and wait for hours, perhaps, for the 
distribution of flour, butter and cereals. People would 
come as early as six o’clock in the morning bringing 
little campstools with them, so as to be the first in 
line when a shoe store would open at 9 A. m. for other- 
wise, and this would happen inevitably before all 
the eager demands were filled, the door would be 
slammed in our faces—the supply had given out. 
Police were always necessary to keep order and prevent 
riots among those who had to be turned away whenever 
and wherever any articles of clothing were sold at 
what was advertised as a “reasonable price” “A 
reasonable price” for a pair of shoes was considered 
by the trade to be 200 marks at a time when a teacher 
was receiving a monthly salary of 250 marks. 


In the fall of 1916 I graduated and as I intended to 
take up electrical engineering I had to comply with 
the college rule which required two years’ shop work 
before matriculation. I started as apprentice in one 
of the shops of the Telefunken Co., the most important 
German concern of their line of manufacturing and 
installing wireless apparatus. Their branch was located 
in the Free Harbor, a large section of the city’s harbor 
facilities set aside for bonded trade and heavily guarded 
by a custom ring. A pass is necessary to enter or 
leave any part of it. 

An item that may prove of interest and which at 
the same time throws a light on the labor situation 
of the big industries during this period, is the fact 
that I, merely nineteen years of age and with little 
practical experience, was put in charge of the 2000 
Kw—D. C. switchboard and machine room which 
supplied the greater part of the Hamburg harbor with 
power and light. This main switchboard really con- 
sisted of thirty individual switchboards each repre- 
senting one of the large consumers depending on us 
for their supply of electrical energy. The scarcity 
of copper and brass, for every thing that could possibly 
be replaced was requisitioned for manufacture of 
munition and their subsiquent substitution by iron 
and zinc frequently caused serious trouble, cutting 
off the entire power for the whole district. 

Once, and this was soon after I took charge of the 
switchboard, I received a severe shock. I had just 
thrown a customer’s supply switch and had stepped 
aside when blinding as a streak of lightning a spark 
shot across the board, a roar like thunder, the smell 
of burning insulation and metal and when I looked 
to see what had happened one of the main switches had 
disappeared, literally “gone up in smoke.” This and 
other accidents were due only to the poor insulating 
properties of rubber substitute and their inadequate 
mechanical strength. 

I continued to hold my position with the Telefunken 
Co. after we entered the war, in fact our severing 
relations with Germany had no influence whatsoever 
on my daily work. In time I was given charge of 
wireless repair work and it was in this capacity that 
I, an American citizen of military age, was ordered to 
do repair work on a German battle ship laid up in 

(Continued on page 34) 
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DURALUMIN 


L. N. Gurick 


Assistant Professor of Mechanical Engineering 


F YOU can but visualize a metal one-third the weight 

of brass, but with approximately the same strength 

as cold rolled steel, your picture will be realized in the 

new alloy—Duralumin, manufactured by the Basch 
Machine Tool Company. 

Although originally developed abroad for use in the 
construction of Zeppelins, the product has been per- 
fected in this country to a point far in advance of 
the German product. The analysis is given as— 

Copper 3.56—4.00 per cent. 

Magnesium 0.20—0.75 per cent. 

Manganese 0.40—1.00 per cent. with 99 per 
cent. pure aluminum making up the balance. 

Despite the fact that Duralumin costs approximately 
five times as much as steel, it is still true that only 
one-third the number of pounds will be needed to give 
the same effective strength. Also the alloy possesses 
many desirable features not found in steel. For one 
thing, every pound of structural weight saved in an 
airplane or airship means one more pound of fuel or 


other form of load can be carried. Another point - 


greatly in favor of Duralumin is that it is much easier 
to work than steel so that its use results in a great 
saving in tool cost and labor. In many cases, it is 
cheaper to construct of Duralumin than of steel for 
this reason alone. 

The recognized physical 
Duralumin are obtained only after heat treatment 
and in this state the metal will withstand only slight 
forming operations. 

Where severe forming or deep drawing is required, 
it is necessary that the user either heat treat and 
form before aging takes place or use annealed stock. If 
annealed stock is used, the finished pieces may be 
given heat treatment after working, thus obtaining 
the maximum physical characteristics of the alloy 
in the finished. piece. 

Conversely, heat-treated Duralumin may be an- 
nealed for drawing and forming and, when this is done, 
it is entirely practical to again heat treat, the original 
characteristics of the alloy being again obtained. 

Duralumin may also be annealed between drawing 
operations where necessary. 

The heat treatment consists of a single heating and 
quench followed by a period of aging, no drawing or 
double treatment being necessary. Electric or coal, 
gas or oil fired, muffle or semi-muffle furnaces are all 


characteristics of 


satisfactory when properly controlled, or the nitrate 
bath may be used. Basch Duralumin cannot be 
successfully heated in an open flame as it damages 
the metal and, as the heat treating and annealing 
temperatures are below color range, pyrometer control 
is essential. 

It is recommended when furnaces are used, they 
be up to and holding the quenching temperature before 
the metal is put in. After charging, the furnaces 
should be gradually brought back to temperature and 
then held there for twenty minutes or longer depending 
upon the sections and the amount of metal in the charge. 
The metal should then be immediately quenched 
with a minimum temperature loss. The quenching 
temperature is from 950 to 960 degrees Fahrenheit, 
and uniform and satisfactory results will be obtained 
with the usual allowable temperature variation of 
10 degrees Fahrenheit, plus or minus. The quenching 
medium may be hot. water, 100 to 212 degrees 
Fahrenheit, or ordinary quenching oil at the same 
temperature. As the maximum properties of Basch 
Duralumin are not reached immediately following the 
quenching, it 1s necessary that the metal be allowed 
to age for at least forty-eight hours before making tests, 
for physical properties. This aging should take place 
in a warm room at a minimum temperature of 70 
degrees Fahrenheit. Higher temperatures, up to 212 
degrees Fahrenheit, accelerate the aging period but 
do not commercially affect the results. 

The same furnaces may be used for annealing and the 
best temperatures are from 680 to 700 degrees 
Fahrenheit. The length of time the annealing tem- 


“perature is held and the time allowed for cooling, 


affect the degree of anneal, soaking at the annealing 
temperature and slow cooling being essential to obtain 
the softest anneal. 

It has also been found that the metal is unaffected 
by mercury, is non-magnetic, withstands atmospheric 
influences, and offers a remarkable resistance to the 
action of sea or fresh water. It is only slightly affected 
by numerous chemicals which in the ordinary way 
so readily corrode other metals and alloys. 

It also takes a polish equal to nickel plating and 
remains bright longer than any plate or silvered article. 

It is in addition, an excellent substitute for aluminum, 
German silver, brass, copper, nickel-plated and silvered 
articles. 
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Comment on the Year’s Work 


By C. E. CLEWwELL 
Dean Pro Tem. Towne Scientific School 


T IS possible at this time to comment briefly on the 
work of the current year, 1922-23. First and 
perhaps foremost, mention should be made of the 
splendid spirit of co-operation among the student body 
of the Towne Scientific School. Following a slight 
irregularity last Fall after one of the football games, 
members of the Senior Class pledged themselves to 
exert every effort to make the Towne Scientific School 
stand out on the campus as having high ideals in con- 
duct and general deportment. The results of the pres- 
ent year more than bear out these good intentions 
and reflect credit upon the entire student body. 

The commendable attitude of the student body 
towards the assembly or recreation room on the second 
floor of the Engineering Building, should also be 
mentioned. Every one wants to keep this room in 
excellent order so as to. reflect favorably the general 
student decorum, and now that the furniture has been 
repaired, through the great kindness of an Alumnus, 
Mr. David Halstead, Class of, °95, each man will take 
particular pride in the maintenance of this room as 
one of the notable institutions of the building. Each 
of-us will also take sincere pride in our personal con- 
duct in the halls and in class rooms, and in the pres- 
ervation of the building throughout, as a thing which 
has been entrusted to our stewardship. 

It would hardly be fair to avoid the topic of scholastic 
achievement. While the policy of the Towne Scientific 
School is to require each student to maintain his work at 
a high standard of excellence and to prevent the ac- 
cumulation of conditions, this would be next to futile 
were it not for the underlying effort of the student 
body itself to live up to these standards. The number 
of students who have wilfully failed to do their duty 


in the class rooms and laboratories, has been notably 
small during the current year. 


It is hoped that each loyal member of the student 
kody will do his utmost between now and next Fall to 
let others know of the Towne Scientific School and of 
the courses of study which are offered here. Each 
student, moreover, for his own sake, should learn to 
take an interest in the ideals for which this Division of 
a great University stands: in the faculty, in the 
laboratory equipment, and in the general problem of 
administration. 


There has been a very slight tendency for a few men 
here and there to reach wrong conclusions as to in- 
dividual requirements imposed by administrative com- 
mittees. This is not for the best interests of the several 
departments. Every case which comes before a com- 
mittee receives individual and careful attention, and 
the requirements imposed are assigned on the basis of 
what the given committee thinks to be the best for 
the School and for the student. It is to be hoped that 
the student bedy will view the decisions reached by 
the administrative officers as rendered in a spirit of 
fair play and as based upon those high ideals which 
consider the ultimate well being of each student. 


It is the earnest wish of the present incumbent of 
the Deanship that he may be able to return the office 
to Dr. John Frazer next September in the same state 
of high efficiency that he found it to have when he 
entered the office temporarily on June 1, 1922, and 
also that all those who have had occasion to come into 
contact with the Dean’s office during the current year 
may be able to look back upon the experiences with 
none but pleasant memories. 


Archeological Expeditions 


Roy H. Borcersen, M. E. ’26 


HE study of the antiquities—the art and customs 

of the ancients—has always held a fascination for 
those who delight to mingle among the records and 
relics of former ages. The learned antiquary, seeking 
to uncover the art or to decipher the hieroglyphics 
of a people who have long since passed into the vista of 
oblivion, derives a peculiar satisfaction and pleasure 


from his labors: he discovers that the ancient races 
had attained a comparatively high civilization, and 
that in many ways their handiwork far surpasses that 
of the modern craftsman. Likewise the archeologist, 
mingling among the monuments of antiquity, is con- 
fronted with the evidences of a mighty civilization that 
existed at such an infinitely remote period that in the 
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light of time it is immemorial. Doubtless, we too, 
find this subject, and especially the archeological 
expeditions, all-absorbing in interest. Quite naturally, 
therefore, would the Commercial Museum be brought 
to our attention since it has been very active in arche- 
ological enterprise. Even now, the discoveries of so 
recent a date, centering about the “Valley of the 
Kings,” in Egypt, recall to us the titular rdle which 
it has played within the last twenty or thirty years— 
a part which has thrust it into a position rivalling even 
that of the oldest museums of Europe. 

Shortly after its inception, the Commercial Museum 
became the direct beneficiary and inheritor of the 
interest in archeological exploration of Charles Custis 
Harrison. This celebrated explorer organized and 
financed an expedition into Assyria. At the head 
of this expedition was Dr. John Peters, associated 
with the U. of P. and himself a noted archeologist. 
J. H. Haynes with Dr. H. V. Hilprecht rendered in- 
valuable assistance to Dr. Peters, both in actual service 
and in recording the story of the entire expedition. 
The book, written by Hilprecht, contains many interest- 
ing personal incidents and also reveals the dangers, 
discouragements, and final success of this very note- 
worthy enterprise. In 1888 actual work was begun 
in excavating the ancient city of Nippur. The under- 
taking was a splendid success, and, to this day, is 
among the greatest achievements of American 
Egyptologists. — 

In the following eight or ten years numerous other 
expeditions were undertaken, but none approached 
that of Peters, Hilprecht, and Haynes, either in 
scope or importance. Unfortunately, for some time 
afterwards little interest in Egyptology was mani- 
fested in Philadelphia, at least no further important 
work was done. With the advent of the war, how- 
ever, interest was suddenly revived. The occupation 
of Palestine by the English gave the Philadelphia forces 
working in Egypt an unexpected opportunity. They 
were immediately transferred to Bei-San, the ancient 
Beth Shan of the Bible, south of the Sea of Galilee 
and west of the Jordan, where after having sunk a 
shaft there was revealed the rich treasures of seven 
subterranean cities. The buried cities lay one upon 
the other and were still in a good state of preservation. 
Investigation revealed the marble sarcophagus of 
Antiochus, cousin to the Biblical Herod, besides the 
renowned Philistine burial ground. Ur of Chaldee, 
a place from whence issued Abraham, the founder of 
the Hebrew race, is now being excavated, under the 
supervision of M. C. Wooley, who is working jointly 
with British authorities. 

Naturally enough, the Western Continent did not 


escape the attention of the archeologist. The wealth of 
material offered through a study of the Aztecs and Incas, 
in Peru, attracted the notice of several eminent men. 

Other and more numerous expeditions were sent out 
by the University to more remote lands. Lieutenant 
Van Valin, thrilled with the spirit of adventure, braved 
the rigor of a frigid clime to study the Arctic peoples. 
Into the Celestial Kingdom C. W. Bishop journeyed, 
studying ancient Chinese civilizations, while the 
memorable Hilprecht visited Mt. Pelee in 1902, and 
witnessed the eruption of this great but ruinous volcano. 
Into the icy regions of Labrador, in 1891, went Harry 
G. Bryant, with a little band of brave men. The 
discovery of the Grand Falls of Labrador so encouraged 
this Arctic explorer that in 1897 he undertook a second 
expedition to Mt. St. Elias. Allured with the tropics, 
Clarence Bloomfield, almost fifty years ago, journeyed 
to South America, crossing in the course of time, these 
lofty mountains and later cruising down the swift 
waters of the Amazon. The present time finds this 
noted exemplar of discovery still in the Southern 
clime, studying the ancient Indian mounds, 

The Commercial Museum has been the direct bene- 
ficiary of these many expeditions and explorations. 
Within the vast edifice are housed many valuable and 
priceless exhibits. Among the irreplaceable possessions 
of the museum is one, which unfortunately for lack 
of proper space, has not been exhibited for public 
scrutiny. This is a funeral chamber—Rokapou’s tomb 
as it is called—which resembles in many ways the 
recently uncovered mortuary chamber of Tutankhamen. 
The walls of the tomb are of limestone, on which are 
found, still in perfect condition, the hieroglyphics and 
bas reliefs of the ancient Egyptians. The greater 
part of the internal wall of the tomb is covered with 
inscriptions denoting the exalted ancestry of Rokapou, 
who was one of the kings of the celebrated Pharaoh 
dynasty. In the center of the chamber reposes a 
granite sarcophagus, about which there has been 
much conjecture. These valued treasures, however, 
are but a few of the many relics which are preserved 
with the utmost care within the auditorium of this 
vast building. Each passing year finds the museum 
richer and greater—richer in actual wealth and greater 
in the eyes of the world. 

With the glory and renown of this museum are blended 
the illustrious names of those men through whose 
achievements the university entered into its greatness. 
These men will never be forgotten, for their names 
will stand as beacon lights impelling others to follow in 
their footsteps. Thus will the glory of Pennsylvanian 
achievements ever transcend that of any other in- 


stitution. 
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EDITORIALS 


Engineering College Magazines Associated 


T THE recent convention of the Engineering College Magazines, Associated, held at the University 

of Illinois, the Towne Screntiric Schoo, JOURNAL, after a probation of nearly a year, was ad- 
mitted as a full-fledged member of the Association, along with The Penn State Engineer. 

The election of the JouRNAL to this body was one of the greatest honors that could be conferred 

upon the magazine, because this organization is composed of the foremost student engineering journals 
in the ccuntry. Consequently, this recognition places the local paper on an equal basis with the other 
large technical journals. 
Ax. -fiert has been made in the last few years since the rebirth of the JouRNAL as the official organ 
of the .ie« ents of the Engineering School, to make it equal to that of similar schools. Steady improve- 
ment in appearance and reading matter have been made by following the suggestions offered by the 
members of the school who were interested in the undertaking, until now the paper is in a position to 
represent the School and should be looked up to as the real organ of the various groups and societies 
that compose our Engineering School. 

The Association was formed in the last few years by several of the larger technical magazines, 
and now has as its members the following list of publications, besides several papers which are serving 
probation: Colorado Engineer, Cornell Cwil Engineer, Illinois Technograph, Lowa Engineer, Lowa Transit, 
Kansas State Engineer, Michigan Technic, Minnesota Techno-Log, Nebraska Blue Print, Princeton 
News-Letter, Rose Technic, Sibley Journal, Tech Engineering News, Wisconsin Engineer, Virgina Journal 
of Engineering, Penn State Engineer. 
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The Senior Trip 


(ys Senior Mechanical, Chemical and Electrical Engineers have just returned from their respective 
inspection trips, full of enthusiasm and with better understandings of their chosen vocations. 
That the trips were a success there is no doubt. 

The senior trip is perhaps the biggest thing that comes in the four years of the student’s college 
life. He meets men who have done what he intends to do and who have made a success of it. He 
studies their methods, their personalities and their field of work. It is these contacts with men in 
the field that enable him to see, more clearly than anything else, the inside workings of the engineering 
game. ‘Then again he may be enabled to decide which of the many industries that he sees, he would 
rather follow upon his graduation. This in itself, if a wise decision is made, is an invaluable result of 
the trip. It broadens him like nothing else he obtains in his entire school career. 

But, besides the technical knowledge that he gleans, he learns to observe men and study human 
nature a little more closely; a very important factor in business life. He strengthens the foundations 
of his friendships among his own classmates, by living with them and being with them in a new and 
varied environment. 

It is regrettable conditions are such that the senior trips cannot be made more extensive, for the 
benefits derived are far reaching and will never be forgotten. 
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The New Power Plant 


Se campus is soon to be materia'ly improved. What should be one of the prettiest spots on the 
campus, and which is now one of the ugliest, will soon come into its own. 

The Board of Trustees of the University have decided to give us a new power plant. The site 
of the present plant will in all probability be occupied by an auditorium. 

The exact location of the new plant has not been decided upon but it will be on the south side of 
South Street near the river. The details of the structure are also still problematical, only the main 
ideas having been worked out. 

The steam and electricity that will be generated at this plant will be led up through a system of 
pipes to the present distributiong center at 34th and Spruce and distributed from there to all parts of 
the University. It is interesting to note that provision has been made whereby these pipes can be 
passed under the south side of our new stadium. 

The Board of Trustees have appointed a committee to carry the project to completion. The 
members of this committee are Mr. Charles Day, Mr. Charles L. Borie, Jr., and Mr. Arthur ©. C‘:urch. 


Here's To 


* des much praise cannot be bestowed upon Prof. Clewell for his most excellent work as Acting Dean 
of the Towne Scientific School. It is not an easy task to take over the administrative reins of 
an organization like that of the Engineering School and keep all the works running in the same smooth 
channel that they were in before the change. Acting-Dean Clewell did all this, upholding the faith 
that the Board of Trustees had in him when he was honored by election to the office during Dr. Frazer’s 
sojourn in France. 

Undoubtedly one of the most important duties of the Dean of the Engineering School is that of 
playing a fatherly role to his students and it is in this capacity that he is best known to them. This 
entails honoring and praising the men doing good work but more often it is a case of the opposite kind. 
This latter case is undoubtedly an unpleasant duty for the Dean, about as unpleasant, the editor 
might venture to say, as it is for the unlucky student and it was in the fulfilment of this task that 
he showed he was a man and a friend. It is almost needless to add that he won the regard of all the 
students who were fortunate enough to meet him personally. THe TOWNE SCIENTIFIC SCHOOL JOURNAL 
here wishes, as spokesman for the entire student body, to compliment him on a piece of work well done. 


Alumni 


HESE few words are addressed to the Class of 1923—prematurely it may seem, since the Class 
has not yet received its sheepskin, but nevertheless the best way and time to say it. Straight 
from the shoulder, we want to strongly impress upon you the fact that as a true Pennsylvanian you 
are under obligations to join the Alumni Association; furthermore, that what is termed an obligation 
is really a privilege. Just the mere fact that a man can say after graduation that he is still connected to 
and a part of “Old Penn” seems wholly sufficient to warrant joining. In addition the pleasure of working 
side by side in years to come with your. old schoolmates for your Alma Mater is something that older 
men have told us cannot be described in words. 
So go to it 23, for it’s you younger men who will be the leaders of the Alumni in years to come. 
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The Importance of Colloid Chemistry to Industry 


By Harry N. Hotmes 


Chairman Colloid Committee of the National Research Council. 


Written Especially for the Engineering College Magazines, Associated. All Rights Reserved by 
E. C. M. A., Except by Special Permission. 


HERE is nothing mysterious about colloids. 
They are not new substances but merely ordinary 
substances with particles of special dimensions, ranging 
from approximately one to one hundred millionths 
of a millimeter. Such particles are a little larger than 
the largest molecules and yet just too small to be seen 
with definite diameter by the microscope. 

Colloidal particles, then, are simply aggregates of 
a few hundred (more or less) molecules. With a 
somewhat greater degree of dispersion colloidal sus- 
pensions become true solutions. On the other hand 
when these colloidal units or aggregates coalesce into 
still larger aggregates, they may be precipitated from 
suspension. Unless such coagulated material becomes 
distinctly crystalline on standing, we are in the habit 
of calling it colloidal, as in the case of cheese for example. 

From the theoretical standpoint, the chemist is 
interested in such topics as the preparation of colloids, 
their electric charge, coagulation, peptization, pro- 
tective action, dialysis and diffusion, gel structure, 
surface tension, emulsions, viscosity, absorption of 
gases, absorption from solution and many others. 

All the sciences, even astronomy, dealing with the 
colloidal dust of comet’s tails, are dependent upon 
colloid chemistry for their full development. Physics 
with its surface energy problems, geology with diffusion 
through gelatinous silicic acid and fine powders, 
biology with hydrated plant and animal tissues, 
medicine with the study of hydration and diffusion 
in body tissues and peptization by digestive juices, 
engineering with countless colloid problems to solve— 
all eagerly watch the rapid growth of the young sciences 
of colloid chemistry. 

The applications to the industries are almost univer- 
sal, although all manufacturers are not yet familiar 
with this fact. When research chemists demonstrate 
convincingly to their employers the basic connection 
between colloid chemistry and industry, our manufac- 
turers will finally come to a proper appreciation of the 
financial importance of this growing science. 

Colloid chemistry is closely related to the problems 
of lubrication, agriculture, de-watering oils, purifying 


clays, catching offensive or wasted fumes, drying peat, 
de-inking old newspapers, concentrating ores, tannin 
baking, cooking, washing, dyeing, roadmaking, pho- 
tography, water purification, sewage disposal; and one 
should know a good deal about colloid chemistry if he 
is to manufacture rubber goods, glass, porcelain, enam- 
els, cements, alloys, fungicides and insecticides, dairy 
products, any cellulose ester materials, colloidal fuel, 
gelatine, glues, gas masks, adsorbent gels, paints, var- 
nishes, soap, ink, oils, pencils, and crayons. 

Theory and practice must go hand in hand. For 
example, wetting power—the ability of a liquid to 
wet a solid—is a property made use of in many technica 
processes, and one may blunder along in the application 
without adequate theory as a foundation. Nuttall 
(J. Soc. Chem. Ind. 39,7-73 1920) discusses this 
subject very clearly. For a liquid to spread easilyl 
in a thin film on a solid the liquid must have a low 
surface tension, a low inter-facial tension, and perhaps 
a high surface viscocity. Solutions of alkali soaps, 
with their low surface tension, have high wetting 
powers. But a solution of saponin with a comparatively 
high surface tension has excellent wetting powers due 
to its high surface viscosity. A 1% solution of saponin 
wets a sheet of paraffin although a 5% solution of 
soap does not. 

Substances that lower surface tension, concentrate 
at surfaces or interfaces, sometimes in a film with the 
properties of a plastic solid as in the case of saponin. 
These films tend to prevent mixture and running 
together to form drops. 

Thus saponin is a good emulsifying agent, as in an 
alkali soap, but for a different reason. The plastic 
film formed at the oil water interface interferes with 
the coalescence of drops. In milk the globules of fat are 
surrounded by a tenacious coating of adsorbed protein. 

Foaming usually, but not always, parallels high wet- 
ting power. Saponin foams are merely plastic films 
resembling the “armor-plated” flotation froths. 

In floation of ores we depend upon the fact that a 
little added oil wets the small particles of the valuable 
metallic sulfide better than does water, while the reverse 
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is true for the particles of ‘“‘gangue”’ or waste rock. 
Thus, when finely ground ore is beaten with water 
carrying a very little of some special oil, the films of oil 
in the froth wet and float the copper sulfide (or other 
valuable sulfide). The froth is stabilized and stiffened 
by presence of this plastic film of sulfide particles. 
Removal of the froth gives a concentrate far richer than 
the original ore. Of course the gangue, being prefer- 
entially wet by water, sinks to the bottom of the tank. 
Quartz particles may be wetted even more readily by 
water if a little acid or base be added. This may be 
due to adsorption of hydrogen ion or of hydroxi ion. 
Since 60,000,000 tons of low grade ores are “floated” 
annually, it is evident that the topic of “preferential 
wetting” is worthy of study. Now it is proposed that 
fine particles of coal be separated from ash, or waste 
rock waste, by the use of a solution wetting the two 
materials in different: degree. 

Emulsions are dispersions of one liquid in another 
and are simply made by suitable mechanical agitation 
of the two liquids. However, the tendency of the two 
liquids to form two drops or layers thus presenting the 
minimum of surface is so great that to prevent coales- 
cence of minute drops a third substance called an 
“emulsifying agent”? must be present. As a rule the 


emulsifying agent is colloidally dispersed in one of the 


liquids; for example, an alkali soap in water. Such 
alkali soaps aid emulsification by lowering the surface 
tension of the water as well as by forming concentration 
films around the oil globules. Saponin, on the other 
hand, is a good emulsifying agent, in spite of the com- 
paratively high surface tension of its aqueous solutions, 
because it concentrates at the oil-water interface to 
form a plastic film. 

With alkaline earth soaps the oil is not dispersed in 
drops in water (the usual type of emulsions), but water 
is dispersed in drops throughout the oil (the unusual 
type, a water-in-oil emulsion). This because alkaline 
earth soaps are more soluble in oil than water. A rule 
applicable here is that if the emulsifying agent is more 
readily peptized by liquid A than by liquid B, it will be 
B that is dispersed in drops. This is even true in the 
case of insoluble fine powders which are more readily 
wet by A than by B. 

Industry needs emulsions and makes them, but 
industry is also concerned with breaking certain annoy- 
ing emulsions. To attack such a problem one must first 
learn what the emulsifying agent is. It may be a soap, 
a glue, a gum, a fine-grained sludge or a sulfonated oil. 
In any event it must be removed or converted into some 
other substance. Addition of acid to a soap is effective 
because this liberates the fatty acid, a poor emulsifying 
agent. A dehydrating agent may ruin the effectiveness 


of a highly hydrated emulsifying agent. Since oil par- 
ticles carry a negative charge of electricity, they may 
coalesce if this charge is neutralized by ions of high 
positive charge such as Al*** or Fe***. Also, if the 
droplet charge is almost neutralized by addition of a 
suitable salt, the emulsion may become so unstable that 
filtration through proper material will completely 
separate oil from water. 

Lubricating greases are emulsions of 3-5% water in 
a soap oil system. The soap, usually a calcium soap, 
although aluminum soaps are also in use, is dissolved 
in the hot oil, a heavy petroleum fraction. The mix- 
ture is stirred while cooling, and the water added below 
100°. Separation of oil from soap on long standing is 
checked by the presence of water droplets. It is prob- 
able that some alkali soapis added to increase the vis- 
cosity of the water droplets. Cheaper greases are made 
by the use of soaps of the resin acids. 

Nuttal, in his fine paper already referred to, points 
out that a disinfectant must wet the surface it is 
intended to disinfect. Chick and Martin (J. Hygiene, 8, 
698-703) believe that with coal tar disinfectants the 
bacteria are absorbed on the emulsified particles of the 
tar acid, thus being brought into contact with disinfec- 
tant in a most concentrated form. Sprays must wet 
green leaves. ‘By incorporating an oil emulsion with 
the dip, and thus ensuring high wetting power, Cooper 
showed that it was possible materially to reduce the 
sodium arsenite content of the dip and yet ensure the 
destruction alone of the tick without injury to the cattle. 
This application alone of wetting power has been 
instrumental in clearing large tracts of tick-infested 
country in various parts of the world.” 

Wetting power has been discussed here in some de- 
tail as an illustration of what any chapter in colloid 
chemistry may lead to if applied as carefully. Space 
lacks for an adequate discussion of the enormously 
important topic of adsorption. 

Adsorption of toxic gases by cocoanut charcoal is 
familiar to all after the experiences of the great war. 
Yet the application of the principles of gas adsorption 
by activated carbon, silica gel, etc., is now a peace time 
matter of great commercial importance. Silicic acid, 
formed as a gel, washed and dried to a content of 18% 
or less, is a glassy material shot through with innumer- 
able capillary pores of diameter not much greater than 
that of molecules. In these capillary pores gases are 
brought well within the range of molecular attractive 
forces and so are held or “adsorbed.”’ This adsorption is 
preferential for various gases but it may be mentioned 
that such a “gel” is a powerful dryer, that it removes 
gasoline from casing head gas, and that it removes 

(Continued on page 26) 


to 
e 


18 142 


TOWRE (OSCLtE NS PRIC St 31008 Fee ee 


2 - () ED () SD () D(A () ED ( ) EDC) -RNED- (> <ERRED ( ) ED () CED () -<GED- () -<D-( 


A ) BEE |) SN | EBC) 


TOWNE SCHOOL STUDENTS 


HEAR ADDRESS BY NOTED 
ENGINEER 
Through the efforts of the 


Vocational Guidance Committee, 
a talk on the comparison of various 
professions was given in the Hous- 
ton Club. 

Professor Robert H. Fernald, 
who presided, mtroduced after a 
few remarks Rev. “Jack”? Hart, 
the head of the committee. He 
explained the aims of the lectures, 
which are to present the advantages 
and requisites of the various pro- 
fessions. 

John L. Harrington, the president 
of the American Society of Mechani- 
cal Engineers, was next presented 
' by Professor Fernald. Mr. Har- 
rington, who is a graduate of the 
University of Kansas, is a noted 
engineer, having constructed many 
important bridges both in this 
country and abroad. In his talk 
he stressed the need of a liberal 
education for engineering students, 
rather than a strictly technical one. 
He showed that the engineer was the 
greatest carrier of ideas and good 
feelings among the peoples of the 
world and should therefore have 
an education that will fit him for 
this duty. 

A clever definition of an engineer 
as Mr. Harrington gave it was 
“a man who does for one dollar 
what other people do for two.” He 
brought out the little known fact 
that engineering is the highest paid 
of all the professions, although the 
most important positions do not 
give as great a remuneration as in 
law or medicine. 
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| TOWNE TOPICS 


L. W. Wallace, the secretary of 
the American Federation of En- 


gineering Societies, followed Mr.. 


Harrington with a discussion of 
the fields of service for the engineer. 
“People believe now that the great 
work of the engineer is finished but 
this is incorrect as the field and 
problems to be overcome are greater 
than ever. Industrial leadership, 
the relation between industry and 
the public, labor, standardization 
of products, elimination of waste 
are only afew of the many difficulties 
to be solved.” 


TAU BETA. PI 


Tau Beta Pi announces the fol- 
lowing pledges: 

E.S. Eldridge 

J. J. Ashton 

H. L. Nelson 

L. E. Weisbecker 

J. M. MclIlvain 

R. G. Kraus 

A. F. Samuel, Jr. 

H. F. Houghton 

The chapter will hold its Spring 
initiation on the 24th of April. 
This is to followed up by a reception 
for the newly elected members. 

Terms of the present officers end 
this year: 

President—F. Outcalt 

Associate Editor—N. H. Smith 

Vice-President—J. Bodle 

Secretary—Wm. Lipp 

Corr. Secretary—J. Geoghegan 

Cataloger—H. Reiner 

These men have been active in 
the interests of the Tau Beta Pi 
for the past two years. ‘The 
election of the new officers will 
take place sometime in May. 
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MEN ABOUT TOWNE CLUB 


At a recent meeting elections for 
the 1923-24 years were held, with 
the following results: 

President—Jenkins, M. E. ’24 

Vice-President—Parker, M. E. ’24 

Secterary—Thoenebe, M. E. °24 

Treasurer—Rife, M. E. 724 

Manager—Allman, Ch. E. ’25 

All these men have been active in 
producing previous shows and are 
looking forward to next season’s 
production. Tentative plans are 
already being laid and much will 
probably be accomplished during 
the summer vacation, enabling work 
to be started immediately upon 
returning to classes in the fall. 


ALPHA CHI SIGMA 


Initiations were held in March 
and nine undergraduates and one 
Faculty Member were admitted to 
the chapter. At the present time 
permanent accommodations in the 
Harrison Laboratory are being 
sought. Interest in the fraternity is 
increasing; its activities are being 
widened and it has assumed a 
definite place in the chemical de- 
partment. Several lectures have 
been held in -conjunction with the 
Priestley Club, and the purchase 
of valuable reference books for 
general use will soon be started 
with a view toward establishing 
an independent chemical library. 


At a recent E. E. seminar, Mr.. 
Mills of the Western Electric Co. 
gave a very interesting talk on 
“Communication.” 
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HONORARY SOCIETY ELECTS 
NEW MEMBERS 


At the bi-monthly meeting of 
Sigma Xi fraternity eight graduate 


members and = seventeen  under- 
craduates were elected associate 
membership. 


Those elected from the graduate 
school are: 

Filo Rufus Clare, A. B. 

Isaac Clyde Cornog, A. B. 

Charlotte Easby, A. B., A.M. 

Howard Ross, A. B. 

Rudolph Gustav Schmeider, A.. B., 

A. F, 

Sydney Seigfried Schocket, M. D. 

Walter James Seeley, E. E. 

Lila Amelia Wierbach, B. S., 
A. M. 

The undergraduates elected to 
associate membership are: 

Martin Theodore Glass, C. E. 

Thomas Casselberry Benton, 
Math. A. S. 

Douglass Gordon Braik, Arch. 

Julian E. Bodle, Ch. 

Joseph Ellsworth Brown, M. E. 

David Collins Cleland, Arch. 

Thomas Elwyne Cushing, M. E. 

Edgar Stites Eldridge, Ch. E. 

George Francis Frederick, Arch. 

John Joseph Geoghegan, Ch. E. 

Harry Richard Halloran, C. E. 

Harry F. Huf, Ch. E. 

Ralph Edgar Irwin, E. E. 

Roy Frank Larson, Arch. 

Joseph William Lipp, Ch. 

Houston Randolph Paxson, EK. E. 

Nicol H. Smith, Ch. 


HEXAGON 


The Hexagon Society announces 
the following elections: 

D. Beard, M. E. 

D. Wagner, C. E. 
HH. Walker, M. E. 

O. Manz, E. E. 

J. Hewlett, M. E. 

J. Lindsay, C. E. 


EK. C. FRANKLIN 


On the evening of April 12, 1923, 
the Philadelphia Section of the 
American Chemical Society met at 
the Harrison Laboratory. The four 
hundred technical men and students 
who filled the theater had the 
extreme good fortune to hear the 
interesting address given by Dr. 
E. C. Franklin, of Leland Stanford 
University, recently elected Pres- 
ident of the American Chemical 
Society. The topic was “Liquid 
Ammonia,”’ and the subject-matter 
was presented in such a logical and 
pleasing manner that Dr. Franklin 
had little difficulty in holding the 
intense interest of his audience. 
He showed that liquid ammonia is 
neutral to indicators, that it has 
nearly all the properties of water, 
both physical and chemical, except 
that it exists as a liquid at a low 
temperature, and conducted experi- 


ments to substantiate his theories. 


Among the most interesting of these 
was his proof that ammonia is a 
non-conductor of electric current, 
if no electrolyte is present, and 
that most salts_ which © suffer 
“hydrolysis” also suffer analogous 
“ammonolysis.”” He showed, too, 
that by such reactions, especially 
in the case of certain organic com- 
pounds, substances of commercial 
value could be formed, and_ in- 
dicated the big field which lay 
before experimenters. 


On March 27th, 28th and 29th 
the senior chemical engineers and 
chemists under the guidance of 
Dr. Shinn, took their annual in- 
spection trip. 

At Northampton, Pa., The Atlas 
Portland Cement Co. was visited, 
and at Palmerton the New Jersey 
Zine Co. 

In and around New York City 
such modern and up-to-date plants 
as the Corn Products Refining Co., 
the Squibbs Chemical Works, Jones 


Bros., and the Westinghouse Lamp 
Works were visited. 

At the latter place the fellows 
were treated to a lunch. They 
have a self-service cafeteria here 
and the fellows didn’t know until 
they had their checks totaled that 
the lunch was free. It is thought 
that had certain fellows known 
this they would have eaten more 
than they did. 

After lunch the dance floor was 
opened to the boys and they were 
invited to dance with the girls, 
which they did. Several nearly 
missed their train on this account. 

On the afternoon of the third 
day of the trip the class had the 
opportunity to display their prowess 
as Alpine climbers. 

It is hoped that next year’s 
class will be prepared for such a 
treat and will eat and act 
cordingly. 


ac- 


The annual dance of the Civil 
Engineers, after being discontinued 
for the last few years, was revived 
on the evening of April 13, 1923. 
It was held in the Smoking Room, 
instead of the Assembly Room. 
The affair was an exceedingly pleas- 
ant one, and was honored by the 
presence of several members of the 
faculty and their wives. 


April 17th brought with it a very 
interesting lecture by Mr. Philip 
George Lang, Jr., Class of 05. 
Mr. Lang is at present Engineer of 
Bridges with the Baltimore & Ohio 
Railroad and he spoke on the erec- 
tion of the B. & O. R. R. bridge 
crossing the Allegheny River at 
Pittsburgh, Pa., and also on the 
Belt Coal Pier at Curtiss Bay, 
Maryland. The lecture consisted 
in part of a moving-picture study 
of the actual structures, which were 
designed by Mr. Lang. 
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“% Engineering News 


BIGGEST TESTING MACHINE 
IN THE WORLD AT BUREAU 
OF STANDARDS 


A crushing force equal to the 
weight of fifty loaded coal cars of a 
hundred tons each can be exerted 
by the largest testing machine in 
the world which is now being 
installed at the Bureau of Standards. 
This machine has been in use for 
several years at the branch labora- 
tory in Pittsburgh and has recently 
been moved to the main laboratory 
in Chevy Chase, a suburb of Wash- 
ington, D. C. 

The machine has been erected 
and when adjusted will be ready 
about the first of the year to continue 
work on the specimens for the towers 
of the Delaware River Bridge now 
under construction at Philadelphia. 
After that it will be used on the 
remainder of seventy-two _ steel 
columns which are being tested at 
Pittsburgh. It has recently been 
used for tests on forty-five samples 
of brick walls laid in different ways 
and with different kinds of mortar. 


This machine has two massive 
heads, one set in a concrete founda- 
tion beneath the laboratory floor, 
the other supported on four steel 
screws, each over a foot in diameter, 
and two stories high. The upper 
head may be set at any height by 
turning the nuts on the screws by 
means of an electric motor. 


The specimen to be tested is 
placed in the machine by an 
electric crane capable of lifting 
twenty tons. The upper head is 
brought down until it rests on the 


specimen and the load applied by 
a huge hydraulic jack built into 
the lower head. The piston of this 
jack, on which the specimen rests, 
is lifted by oil forced into the cylin- 
der under a pressure of 5,000 pounds 


-_per square inch by a motor-driven 


pump. 

Measurements are usually made 
of the shortening of the column 
under load, and when it crushes the 
broken pieces are studied to find the 
reasons for the failure and the 
method for making _ stronger 
columns. 


Long columns are the most diffi- 
cult of all engineering structures to 
design. No reliable means has yet 
been worked out for calculating 
their strength in advance from the 
unit strength of the material. This 
can be done with a rod in tension. 
Ten ropes will carry ten times as 
much as one rope, and a bar of 
iron two inches by five will 
carry ten times as much _ load 
in tension as a_ bar one inch 
square—provided the material is 
the same throughout. But with a 
column in compression this is not 
true. The strength depends much 
more on the shape and size of the 
part than it does on the amount of 
material in it, so the only way to 
be sure the column is strong enough 
is to test the full sized part in a 
testing machine such as this. 


PitotLEss PLANE. A. pilotless 
airplane, equipped with an auto- 
matic control device said to be more 
accurate and dependable than any 
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human pilot, has been developed to 
a point where it has made successful 
flights of more than ninety miles, 
the Army Air Service announces. 
In actual work with these auto- 
matic pilots, hundreds of automatic 
take offs and a number of automatic 
flights of ninety miles and more have 
been made. This “pilot” is capable 
of being mounted in any type 
airplane, and in bumpy weather 
will hold a plane much steadier than 
a human pilot and will carry it on 
an absolutely true course, regardless 
of fog or adverse weather conditions. 
Of the automatic pilots being 
experimented with by the Army Air 
Service, that which has proved most 
successful to date can be described as 


using a gyroscope for its brains and 


bellows or pneumatics, similar to 
those used in player pianos, for its 
muscles. 

It was said the invention would 
have two new methods of bombing; 
one official asserting it would be 
entirely practical to load a plane 
with explosives that would discharge 
on contact with any target on land 
or water with great destructive 
effect. Other miltary usages, it 
was predicted, would be discovered 
as the experiments continued. 

—Aviation, Vol. XIV, No. 1. 


AWARD OF Epi1son MEDAL of 1922. 
The Edison Medal for the year 1922 
has been awarded by the Edison 
Medal Committee of the American 
Institute of Electrical Engineers to 
Dr. Robert A. Millikan of Pasadena, 
California, “for his experimental 
work in electrical science.” 
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ELIMINATION OF VIBRATION in 
small rotating machinery is said to 
be the achievement of Richard 
Soderberg, Mathematical expert of 
the Westinghouse Electric and Man- 
ufacturing Company, His principle 
has already been tested out in con- 
nection with small electric motors, 
with the result that, when the 
motors are held in the hand, no 
vibration can be felt. 

In railway work especially the 
effects of vibration are very notice- 
able. The elimination of vibration 
in this connection would permit of 
faster and more certain service than 
ean possibly be obtained at present. 


Tue N. A. C. A. CompressED 
Arr Wino Tunneu. The National 
Advisory Committee for Aeronautics 
has completed its new compressed 
air wind tunnel. Its main charac- 
teristics are as follows: A five-foot 
diameter wind tunnel of the usual 
type, enclosed within a steel tank 
fifteen feet in diameter by thirty-four 
feet in length. The cylinder can sus- 
tain an internal pressure of four 
hundred and fifty pounds per square 
inch, though for all practical pur- 
poses the usual pressure will be 
_ around three hundred pounds. The 
usual appliances are used for light- 
ing recording instruments for the 
model placed in the test chamber. 

Provision is made for setting wing 
angles from without the cylinder. 
The air is compressed by two three 
hundred horse power compound 
compressors, into a_ receiving 
chamber at a one hundred and 
fifteen pound pressure per square 
inch. Then it is again compressed 
by a one hundred and seventy-five 
horse power duplex booster com- 
pressor to the desired three hundred 
pounds in the test chamber. The 
wind tunnel motor isa three hundred 
horse power and the Reynolds 
number is controlled by changing 
the air density rather than changing 


the air speed. Provision has been 
made to avoid opening the chamber 
until the model is completely tested. 

The utility of the old type wind 
tunnel was limited by the fact that 
owing to a “scale effect” the results 
on tests on small models were not 
immediately applicable to a full- 
sized machine. 

To obtain results strictly propor- 
tional to those obtained in free 
flight, the pressure had to be in- 
creased to about twenty atmospheres 
or more to compensate for the 
difference in the “scale” or Reynolds 
number for the model and for the 
full-sized airplane. 

This remarkable device was de- 
signed by Dr. Max Munk, technical 
assistant to the National Advisory 
Committee for Aeronautics. 


CRACKING OF ENAMELED WARE. 
The Bureau of Standards recently 
conducted tests to determine the 
causes of the cracking of enamel on 
enameled ware and has found that 
the cracking occurs when the rates 
of expansion of the enamel and 
metal differ. The rate of expansion 
of enamel depends upon its com- 
position and can be adjusted quite 
accurately to fit that of the metal. 
The Bureau of Standards has col- 
lected a great deal of information 
on this subject and expects shortly 
to publish a bulletin giving the 
compositions of enamel which may 
be used to the best advantage. 

—Power. 


SyNnTHETIC Cast Iron. The prob- 
lem of determining the best con- 
ditions for the production of cast 
iron by melting scrap steel in the 
electric furnace has been solved by 
recent experiments with laboratory 
furnace. This condition as_ de- 
termined was applied with excellent 
results. Low grade miscellaneous 
steel scrap was melted and car- 


burized in a three thousand pound 
direct arc, three-phase — electric 
furnace and the resultant metal 
discharged into the molds for the 
miscellaneous gray iron castings. 
The carbon and silicon content of 
the product was under control at all 
times and the furnace operator had 
no difficulty in producing the grade 
of iron required. Satisfactory cast- 
ings were made with the normal con- 
sumption of power and electrodes. 


EXPERIMENTS ON KEROSENES. 
According to a report by Dr. J. H. 
James, head of the research labora- 
tories of Carnegie Institute of Tech- 
nology, who is conducting experi- 
ments to determine the relative effici- 
ency of kerosenes and oxidized kero- 
senes as fuels, oxidized kerosenes 
cause less “knocking” tendencies 
than straight kerosene when used 
in kerosene engines. The tests also 
showed that oxidized kerosenes have 
approximately the same power de- 
velopment as ordinary kerosene, in 
spite of the fact that their thermal 
value is one-eighth less. The 
efficiency of oxidized kerosenes is 
attributed to better “clean up” in 
the combustion of these partially 
oxidized fuels. The success of the 
experimental work at this stage 
gives promise that oxidized kerosene, 
which is manufactured by catalytic 
oxidation of low grade petroleum, 
may become a useful fuel in the 
future. 


Professor Daniel C. Comstock and 
Professor Herbert D. Kalmus, who 


worked seven years to_ perfect 
“Technicolor,” the natural color 
process from motion pictures, 


have a factory and laboratories in 
Boston, where they are now working 
night and day completing plans to 
produce Technicolor film on such 
a scale that it will be available 
to every motion picture producer 
in the country. 
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Oi SHALE Is to replace petroleum 
as the source of the mineral oil sup- 
ply of the United States according 
to the United States Bureau of 
Mines. The most important deposits 
of oil shale in this country occur in 
Colorado, Nevada, Utah and Wyom- 
ing, but there are many deposits of 
black shale in some of the Eastern 
States, including Kentucky, Indiana, 
and Ohio. 

The fact that oil shales produce 
only about forty-two gallons of oil 
per ton means that to meet the 
present requirements of the oil 
industry there would have to be 
nearly 1,100 shale retorting plants, 
each able to put through 1,000 tons 
of shale a day. Thus it will be seen 
that to supply the 400,000,000 
barrels of petroleum produced an- 
nually in the United States from 
shale, would require the mining of 
400,000,000 tons of the material, 
which is very nearly the present 
volume of coal production in this 
country. 

Bureau experts have estimated 
that, to start the industry in 
sufficient bulk to make it one of 
commercial importance, it would 
be necessary to invest approximately 
$3,000 per barrel of shale oil daily 
capacity in each retorting and re- 
fining plant. 

Thus the amazing sum of $3,000,- 
000,000 would be needed in the con- 
struction of retorts and _ refineries 
alone. This does not include the 
cost of lands, the opening of mines, 


or the development of subsidiary 
industries, without which, a shale 
oil industry, as such, could exist. 
Oil shale is a compact laminated 
rock of sedimentary origin, which 
is about 33 per cent. ash, and 
contains organic matter which yields 
oil when distilled. 

Although this oil is not in amounts 
which are appreciable when ex- 
tracted with ordinary solvents for 
oil, the industry has been successful 
in various countries, prominent 
among which is Scotland where the 
investment is more then $12,500,000. 

The earliest record of production 
of shale oil was in Shropshire, Eng- 
land, where “Oyle from a kind of 
stone” was distilled. 


John Palmer Gavit, who probably 
has more personal knowledge about 
different American colleges than 
any other man, says that the 
students in most colleges can be 
divided into four groups, as follows: 

Group 1—The socially promi- 
nent and _ personally popular. 
Promment in athletic and other 
undergraduate activities. Finan- 
cially comfortable as a rule with 
small proportion working their way. 
Few of high standing in scholarship. 
Few Phi Beta Kappas and. execssive 
proportion of low-grade students. 
About 25% of total students in 
this group. 

Group 2—Men of lesser promi- 
nence. Engaged in minor sports 


and activities. Better grades than 
group 1. Members of less promi- 
nent clubs and fraternities. <A 
large proportion working their way. 
Few Phi Beta Kappas. About 
30% of total students in this group. 

Group 3—The real students. Not 
conspicuous socially but monopoliz- 
ing the Phi Beta Kappa group. 
About one-fifth of this group work- 
ing their way and having a hard 
time financially. Have no time or 
money to waste and take college 
very seriously. About 20% of total 
students in this group. 

Group 4—The recluses and en- 
tirely obscure. Half or more are 
earning their way and in serious 
financial straits. Includes those 
living in nooks, corners and attics 
of the neighborhood and getting 
education under the greatest handi- 
eap. Various scholarship grades 
from highest to lowest. About 25% 
of total students. 


Under the direction of the Engi- 
neering Association a series of three 
lectures have been arranged. The 
first one is, “Oxygen, the Wonder 
Worker,’ the second, ‘‘Caribou 
Power Development,” and the third 
on “Bridges by Ralph Mojeski.” 
The last two will be given on Fridays, 
the 4th and 11th, respectively. The 
interest manifested at the first lec- 
ture predicts the success of the 
coming ones. 


Music by the Interfraternity Five. 


Don’t Forget the Engineers’ Dance! 


Friday, May 18th 


Lax, $4.00 


Better than ever 


Decorations by Roth 
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LTHOUGH to the casual observer lumber seems 
to be plentiful, and a famine in wood something 
which needs no worry, yet anyone connected with the 
lumber industry will readily say that wood scarcity is 
not approaching but actually here. The surest indication 
of the scarcity of an article is price and if we inquire 
into the value of lumber, a rapid and continuous rise 
will be noticed. Substitutes are becoming more and 
more plentiful, another indication of the rarity of 
wood. With all of this lumbering goes continually on, 
whole communities moving from place to place as the 
forests disappear. 

Forest land is now generally owned in two ways, 
either in small plots by private owners such as farmers 
or in huge tracts by large corporations. It is quite 
common for the ordinary farmer to sell his logs “on the 
stump’’; this saves him-considerable work and worry; 
nevertheless the workmen, of the one who buys the 
lumber, care very little for the surrounding young 
timber and consequently much more is destroyed than 
is necessary. Some farmers prefer to cut their timber 
and sell at the mills, but the mill owners frequently 
reduce their prices, preferring to buy their material in 
large lots rather than in small lots from the farmer. 
In some cases a number of farmers co-operate and run 
a small mill of their own. They cut considerable timber 
and allow this to season, it is then sold to a wholesale 
dealer. However, in the great remote forest districts 
the work is carried on by a large number of men, 
directed by a man specially trained in this work. 

The sawmill must of necessity be located at such a 
point which insures both an outlet for finished material 
and a favourable place for the transportation of raw 
material to.it. A small amount of logging soon neces- 
sitates the carrying of material a long distance from 
the point where it is actually cut to the mill. The 
manner of supplying the mill with this raw material 
varies with the locality. In Pennsylvania and in sec- 
tions of a similiar topography it is the general custom 
to float the logs down to the mill. This necessitates 
the mill being located on the bank of a stream which is 
generally the case. However, before the logs can be 
floated down, much preliminary work must be done. 
Camps are erected at the locality selected, roads and 
railways are built. The large number of men employed, 
necessitates that sanitary conditions prevail. The men 
are then organized for the work, being divided into 
sections and the sections subdivided into gangs, each 


loss in lumber. 


with a specialized piece of work to do. One gang may 
fell the trees, another cut the felled logs, and still another 


_ strip the main trunk of its branches. More men drag 


the logs to the roads, here they are placed on sleighs 
and hauled to a cleared landing on the bank of a stream. 
This work is done in the winter and in the spring the 
“driving” begins. The logs are pushed out into the 
stream, or the rising of the stream washes the logs 
away; in either case they are then guided their entire 
course until they reach the mill. In some cases the 
stream is not sufficiently large to supply enough water 
to carry the logs and dams must be built up-stream to 
insure adequate water at the proper time. 

If this plan is not feasible, either because of the lack 
of a stream or because the stream is too small and 
crooked, the logs are hauled on wagons or small-gauge 
railways. The latter plan is extensively used and is a 
safe, quick way to transport logs. Although the number 
transported is not as large as with a stream, the logs 
do not lie around and are carried at once to the mill. 


In the western ‘part of the United States it has seemed 


most economical to transport logs to the Pacific shore, 
there mill them and at once ship them. The fact that 
the mountains here so closely overhang the shore has 
made it possible to shoot the logs to the mills. Huge 
slides are built on the mountain sides and down these 
the logs are shot out into a small bay. The mill is 
located on its bank and in this way has a cheap and 
quick means of transporting raw material. 

In driving and shooting logs a means must be sup- 
plied to raise the logs from the level of the water to that 
of the mill. This is done by means of a continuous belt, 
studded so that it will hold a log once placed upon it. 
This belt extends beneath the surface of the water and 
as the logs are selected they are pushed upon it by 
means of long poles. The belt takes hold and carries 
the logs up into the mill. On the entrance of the log 
into the mill it is placed upon a moving platform, 
securely clamped into place, and is then ready to be 
sawed up into lumber. Two kinds of saws are used, the 
circular saw and the band saw. Up until just recently, 
the circular saws were used exclusively but circular 
saws of a diameter such as was required, necessitated 
an abnormal thickness, which in turn caused a great 
This fact led to the introduction of 
band saws, which are not excessively thick, do not heat 
up so rapidly and cut any size of log. 

(Continued on page 30) 
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HOW TO SUCCEED IN BUSINESS 
(Continued from page 9) 


you do well because of the influence back of you, then 
you have got to do twice as well as otherwise. If you 
are going into any manufacturing establishment, don’t 
go there by reason of any influence you may have. 
Start upon your own merits, and start in some lowly 
position, no matter what it is. Be a laborer, if you 
will. I don’t know but that is the best way to start. 


This great war has taught us many things. The one 
thing it has taught us above everything else is that the 
true life is the life of modern democracy and simplicity, 
that it is not one of show or extravagance, that we are 
men because we are men and because we have the true 
instincts of man, and we are not men because we are rich 
or because we occupy a high social position or because 
we have influence. 


Go at your work. You may not find yourself the 
first year. You may start at work that you think will 
not be agreeable to you. Do not hesitate to change. 
If you find that it is not according to your tastes and 
ultimate ambitions, then change and go into something 
that is more pleasant. No man can be successful at 
work if he doesn’t find the work he has to do pleasant. 
No man can ever do a thing well that he is not interested 
in. When you start in life, if you find you are wrongly 
placed don’t hesitate to change, but don’t change be- 
cause troubles come up and difficulties arise. You must 
meet and overcome and conquer them. And in meeting 
and overcoming and conquering them you will make 
yourself stronger for the future. 


Then go on and select your work. Let us suppose 
you become a craneman. Suppose you become a clerk 
in a lawyer’s office. Give the best that is in you. Let 
nothing stand in the way of your going on. 


Opportunities must come naturally, and the only way 
that they can come naturally is to give your whole heart, 
give your whole soul, give your every thought, give 
your every act to the accomplishment of what you are 
going to undertake. If you will but make up your 
mind and determination to go through with what you 
undertake, you will do that which will bring you more 
genuine pleasure, satisfaction, and comfort in life than 
anything else you will ever do. 


Come To 


NALS 


For Good Eats 


5d 


N Avd-Ee § 


“ Opposite the E. B.” 


VERY engineer should know APOLLO Best Bloom and 
Apollo-Keystone Galvanized Sheets, American Bessemer 
and Open Hearth Steel Sheets; and Keystone Copper Steel 


Rust-resisting Black and Galvanized 


We endoutactics SHEET AND TIN MILL PRODUCTS for all pur- 
poses— Black Sheets, Galvanized Sheets, 
F ake Corrugated Sheets, Formed Roofing and 
Siding Products, Galvanized Tank, Cul- 
vert and Flume Stock, Special Sheets 
for stamping, Stove and Range Sheets, 
Automobile Sheets, Electrical Sheets. 
Roofing Tin Plates, Bright Tin Plates, 
Black Plate, Ete. Sold by leading metal 
merchants. KEYSTONE quality is of par- 
ticular interest to you. Send for booklet. 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa. 
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The University 


Of all the things that go to make the 
successful engineer, none is more impor- 
tant, nor more in step with the spirit of the 
profession, than a studious attitude. One 
man says about another—“‘he is always 
willing to learn,” “he doesn’t think he 
knows it all’—and he intends to pay a 
high compliment when he says it. 


The great engineers are always at 
school, always learning, always seeking 
for more knowledge. They begin with 
this desire for fuller understanding, and 
they keep it up to the end. 


Any engineering operation, over and 
above the primary purpose for which it is 
carried out, is an active and post-gradu- 
ate class in engineering, also. So that 
Westinghouse, or any other great business, 


of Engineering 


is, of its very nature, a University where 
theory and practice combine to make big- 
ger, broader and more practical engineers. 


The courses in this University are not 
limited to prescribed subjects nor terms— 
the subjects are almost infinite, and the 
semesters are endless. Men with the 
weight of years on their shoulders work 
and learn side-by-side with those whose 
day has just dawned. 


This post-graduate school fits men for 
almost anything. Fits them for it, and 
makes them continually fitter. Out of 
this continuing fitness have grown the 
engineering accomplishments on which 
this institution has grown. It is, per- 
haps, one of the great educational insti- 
tutions of its day. 
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Quality 
~ Electrical 
Merchandise 


A complete stock of 
electrical appliances, 
supplies and radio 
products at all times. 


The Philadelphia Electric Company 
Supply Department 


130-32 So. Eleventh St., Philadelphia 


MANUFACTURERS 


Gas Meters of Capacity and 


Precision 


1513 RACE STREET 


PHILADELPHIA 


IMPORTANCE OF COLLOID 
CHEMISTRY TO INDUSTRY 


(Continued from page 17) 


obnoxious sulfur compounds from crude petroleum, thus 
suggesting the possibility of dispensing with the costly 
sulfuric acid treatment in refining petroleum. 

‘The power of silica gel to adsorb sulfur dioxide and 
the oxides of nitrogen suggests its use in connection 
with the Gay-Lussac tower of a sulfuric acid plant. 


The use of fuller’s earth in oil refining is an applica- 
tion of adsorption, as is the use of bone char in decol- 
orizing the syrups in sugar refining. 

The physical condition of the soil—its colloid con- 
tent—has everything to do with its power to retain 
water—to hold, and adsorb the fertilizing salts so vital 
to plant growth. 


According to W. B. Hardy, a good lubricating film 
must be powerfully adsorbed by the bearing surfaces. 
Otherwise the film will tear away in spots and seizure 
of the metal surfaces may result. It is an interesting 
fact that Southcombe and Wells found the addition of 
1% of the free fatty acids of rape oil, for example, to 
a petroleum lubricant added as much to the effective 
lubrication as addition of more then 10% of neutral 
rape oil itself. This must mean a superior lowering 
of the interfacial tension between oil and metal. Of 


course a very low interfacial tension is necessary to 


film formation and penetration to all parts of the 
lubricated surfaces. 


Many wheats (as California wheat, for exampl)e 
yield weak gluten flours. Such gluten in the bread 
dough does not stretch well enough for a good loaf, 
and admixture with a strong gluten flour is necessary. 
The protein of corn, rye, and other grains is “weak” in 
the sense that it does not permit the manufacture of a 
satisfactory light, porous loaf. The colloid chemist who 
can so change the physical condition of corn or rye or 
oat protein that it will stretch like the best wheat gluten 
will add untold wealth to the world and have much to 
do with checking famines. 


(Continued on page 28) 
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Philadelphia Thermometer 
COMPANY 


S. W. Cor. Arch and 9th Streets 
PHILADELPHIA, PA: 


>. 


MANUFACTURERS OF ALL KINDS OF 


Laboratory and Mechanical Thermometers 


Aneroid Barometers Repaired 
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PHOTO PLAYS 


OF DISTINCTION 


Showing Continuously 


11.15A.M. to 11.15P.M. 


Known Throughout These United States 
A Revelation to the American Public 
A Pride to the City of Philadelphia 


Best Theatre Orchestra Anywhere 
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Portraits of Distinction 
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OFFICIAL PHOTOGRAPHER FOR THE 


1922 Class Record Alpha Chi Sigma ee wee Oe 

Towne Scientific School Men About Towne Club Engineers’ Show 
Journal Alembic Society Hexagon Society 

Priestley Club Tau Beta Pi Sigma Tau 


DISCOUNT TO U. OF P. STUDENIS 


Formerly located Telephone: 


136 S. 52d Street Philadelphia, Pa. 
1730 Chestnut Belmont 2927 


: IMPORTANCE OF COLLOID 
Louis AM. Kolb, Master Tailor CHEMISTRY TO INDUSTRY 


SERVICE ESTABLISHED 1895 (Continued from page 26) 
ENOUGH SAID 


The de-inking of old newspapers is a conservation 
SHOPS measure of first importance. S. D. Wells reports that 
this may be done successfully and the pulp worked 
over into paper. It is easy to loosen the carbon by 
dissolving the varnish with alkali but unfortunately the 
paper fibers enmesh the loosened carbon. However, by 
Cleaning, Repairing and Pressing adding to wet pulp some Wyoming bentonite, a highly 
colloidal “‘transported, volcanic ash,”’ the carbon will be 
absorbed by the clay rather than by the paper. This 
bentonite is so finely divided that a water suspension of 
— = ees = it passes through a filter paper even though it carry the 


carbon with it. Over 7,000 tons of newspaper are 
Come to the 


printed daily. 
White House Cafe 
FOR GOOD MEALS 


A Restaurant known to every Pennsylvania 
student for serving good wholesome food 


3709 SPRUCE STREET 
10 MEmorRIAL TOWER 


U. of P. DoRMITORIES 


FULL DRESS AND TUXEDO SUITS TO HIRE 


Sheppard and Bates have invented a process for pep- 
tizing (subdividing colloidal size of particle) powdered 
coal in fuel oil. The coal, even the worst grades, is pul- 
verized until 95% will go through a 100 mesh sieve 
and 85% through a 200 mesh sieve. Stirred with fuel 
oil carrying less than 1% of the peptizing agent, a 
remarkably stable liquid suspension is obtained. As 
much as 40% of it may be coal and yet it is so fluid that 
it can be sprayed like fuel oil and burned under boilers. 
This “‘colloidal fuel” would be excellent for ships, partly 


et et rete 


RUBE MILLER, Proprietor 


| 
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Appleton & Raperott Inc. 


1480 BROADWAY 
NEW YORK 


dh 
MARSH 


Packless Radiator Valves 


MARSH 
Modulation Radiator Valves 
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Everything for the 
Student 


Instruments and Slide Rules 


3425 WOODLAND 
AVENUE 


30 


@ Clothing made of fine 
fabrics, properly tailored,- 
distinctive in appearance, 
yet not freakish. 

@ Reasonably priced at $30 
and upward for either 
Suits or Overcoats. 


JACOB IREED’S Sons 


1424-26 Chestnut St. 


IMPORTANCE OF COLLOID 
CHEMISTRY TO INDUSTRY 


(Continued from page 28) 


because the fire hazard is less than that of oil. As the 
fuel is heavier than water a sprayed liquid is so good 
that the lowest coals, even lignite, can be utilized. 

All glues are hydrated colloids; hence, when dry they 
tend to take up water from moist air and thus weaken. 
So to change these glues so that they will not rehydrate 
after drying and yet will retain their adhesive power 
is a problem of vast importance. Large timbers are 
becoming scarcer and we are being forced to the use of 
timbers built up from smaller pieces. Present-day glues 
greatly limit the period of usefulness of glued woods; 
they weaken too soon. 

Metals and alloys at a certain stage of their existence 
are in a colloidal state, and, although this stage may be 
brief, a portion of the metal or alloy tends to remain 
in the colloidal state and exert a powerful influence upon 
the physical properties of the final solid mass. (Al- 
exander.) 

These few applications of colloid chemistry may serve 
as an incentive to further reading. For such reading I 
urge the purchase (at a small price, fortunately) of the 
“First, Second, and Third Reports on Colloid Chemis- 
try and its General and Industrial Applications.” These 
are issued by the British Association for the Advance- 
ment of Science. A fourth report is in press and a 
fifth in preparation. 


LOGS AND LOGGING 


(Continued from page 23) 


After being cut the lumber is piled and left to dry or 
taken to the kiln and kiln dried. The latter is more 
universally used. Lumber mills have increased enor- 
mously in size from the small water power mills to the 
great mills, now scheduled to cut 1,000,000 feet of 
lumber per day. Mills of this type are driven entirely 
by electricity. 

By these processes the greatest natura) resource of 
the United States is being rapidly used and little or no 
attempt has been made to replace it. Recently 
foresters have been appointed to care for young growth 
and lumber companies have come to realize that to 
plant young trees, in place of the old ones just removed, 
is a wise and profitable practice. However, this is a 
comparatively recent thought and almost too late as 
the demolition of our forests is almost complete. 


The Fairmount Laundry 


STUDENT SERVICE 


Harry R. EnpIcotr 247 SoutH 37TH ST. 
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LONG LASTING TANNATE 


Hot Drives Quarter-Turns Heavy Loading 


OR drives in hot rooms or near heated machinery Tannate has proved 
far superior to oak belts which are apt to dry out, soon becoming hard 
and brittle. 


The great pliability and elasticity of Tannate make it verv satisfactory 
and economical for quarter-turn, idler, Lenix and other special drives. 


The unusual pull of its strongly gripping surface combined with its 
great tensile strength makes Tannate the dependable belt under heavy 
loading. 


Rhoads Tannate Round has the same long-lasting, 
close-gripping qualities as Tannate Flat Belting. 


J. E. Rhoads & Sons 


PHILADELPHIA, 16 N. THIRD ST. 
New York, 116 Beekman St. i Chicago, 316 W. Randolph St. 


an Factory and Tannery, Wilmington, Del. 


Custom 
| || PYLe & INNES Garments Armstrong & Latta 


Fit better, look better, are Company 


better because of the finer 


materials and hand labor 


ao ENGINEERS and 
They are real economy, 
CONTRACTORS 


too, because they will last 


twice as long as a ready- 


faieaniiit 


made article. 
Right here is the largest 


selection for young men at R4 
prices to suit your purse 


and your personality. 


PY & INNES Land Title Building 


Leading College Tailors PHILADELPHIA 
1115 WALNUT STREET 


[445 WALNUT ST, 
| PHILADELPHIA. 
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| SARCO 


Radiator Traps Steam Traps 


Temperature Regulators 


Indicating Thermometers 
Recording Thermometers 


Self-Cleaning Strainers 


Sarco Co., Inc. 


~ Woolworth Building 
| New York City 
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Wheeler Condensing Equipment 


INCLUDES 


Wheeler Surface, Jet and Barome- 
tric Condensers. 

Wheeler Steam Jet Air Pump. 

Wheeler Rotative Dry Vacuum 
Pump. 

Wheeler Turbo Air Pump. 

Wheeler Edwards Air Pump. 


Wheeler Centrifugal Pumps. 

Wheeler Cooling Towers—All 
types. 

Wheeler Film Evaporator. 

“Crescent Brand’ Seamless Drawn 
Brass and Copper Tubes and 
Pipes. 


ANY OF OUR BULLETINS SENT ON REQUEST 


WHEELER CONDENSER & ENGINEERING COMPANY 
CARTERET, NEW JERSEY 


Tools You 
Will Prize 


As one of our customers wrote in the 
other day: 


For your interest | might mention that 
I have used these instruments for over thirty 
years and have always felt proud of them. They 
assisted me materially in leading my class in 
drafting at Princeton.” 


ALTENEDER Instruments will be a 
valuable asset in your college work, and 
doubly so in your life work. They are 
truly tools to be prized. 


Catalogue on request 


THEO. ALTENEDER & SONS 


1225 Spring Garden St. Philadelphia, Pa. 


Adding to Machine Quality 


Bilgram Bevel Gear Generators 
cut theoretically correct gears. Such 


gears are especially adapted to 
machines of the better grade. 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
you use. 


VEL 


The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 
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Bell 


Phone, 4816 


Barclay Brothers 


BLUE PRINTS 


Keystone, Race 2773 


DRAFTING SUPPLIES 
PHOTOSTATS 


1515 Sansom St. Philadelphia 
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This year you can double the charm of your vaca- 
tion and make an inseparable, ever-ready and inex- 
pensive companion by acquiring an 


Old Town Canoe 


‘*The Best in the World’’ 


for recreation— and pleasure, too 


And whether you wish a sturdy Canoe 
for touring; a slender, graceful racer; one that 
is broad and roomy for fishing; or a sturdy, 
all-around craft, there is an “Old Town” 
model to suit you—and there is also.a wide 
variety of finishes to choose from. 


PRICES RANGE FROM 
$63.00 to $130.00 


Strawbridge & Clothier 


MARKET ST. BIGHT SI...  PiL Bee, 


Business Established 1891 


The John T. Dyer 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 


@ 


HARRISON BUILDING 
PHILADELPHIA 
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SOME OF MY EXPERIENCES IN 
GERMANY DURING THE WAR 


(Continued from page 10) 
the drydock. This has always appealed to me as one 
of the freak situations brought about by a war which 
was provoked and planned by cabinets and not pre- 
cipitated by national issues. 

At first it was astonishing and then also amusing to 
me to see why it was that the German people never, 
even in occasional fanatical outbursts of patriotism 
evidenced any hatred of America; on the contrary— 
they “pitied” us. We were supposed to be the dupes 
of England and France. Germany to this very day 
does not understand why we entered the war, nor is it 
fully realized by the general public that we were the 
decisive factor in the victory of the Allies. France 
is the national enemy and whatever there is to blame 


_.is loaded onto the shoulders of France while England 


is regarded with dislike and distrust. Such at least 
were the impressions that forced themselves upon my 


“mind as day by day I came in contact with the people 


of my limited sphere. 

How limited this sphere really was will be better 
understood when I add that we as aliens, though 
given much liberty in some respects, were not allowed 
to travel a distance of more than ten miles from our 
place of residence without a special permit from the 
police. Though inconvenient, it does not sound 
unreasonable. But—and here lay the extreme hardship 
of the regulation—in order to get such a permit an 
application had to be filed for from 4-6 weeks in 
advance to insure its receipt before a certain date. 

The police and civil authorities treated us civilly 
but being left in the care of another nation as far as 
our interests as citizens were concerned was the hardest 
of all; little help and no sympathy did we receive 
from them. We expected nothing from a country with 
whom we were at war but we did expect more from 
those who were supposed to be our friends. It was 
indeed a happy day when I heard that Mr. Stewart, 
who had been our vice-consul in Hamburg before 
the war, had returned as_ representative of the 
American Commissioner in Berlin and I hur- 
ried from one end of the city to the other to speak to 
him, the first American from “‘home” that I had seen 
since the declaration of the war. 

It was but a little later that, having finally secured 
all necessary papers to travel in a world just beginning 
to awake to the fact that the war itself had come to 
an end, I together with my sister and brother left 
Germany to return to “God’s own country”. It 
was a lovely afternoon in June when the tug carried 
us over to our ship lying at her pier in a farther section 
of the harbor. Just as she came in sight the setting 
sun touched the flag, our flag. There we stood, all 
three, watching our flag rising higher and higher till 
it reached the top of the mast, the top of the world 
to us, and nobody who has not experienced as we did 
what it means to live “without a flag over our head” 
will understand the reverence with which we looked 
up to the Star-Spangled Banner. 
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INDUSTRIAL BUILDINGS SHOULD BE WELL 
LIGHTED. 


From the employer’s viewpoint, the big difference 
between men who work out of doors and those who per- 
form tasks inside the building, is the factor of light. Day- 
light furnishes sufficient illumination outside during the 
daytime working hours for men to pursue their tasks 
efficiently and safely. But the proposition of getting 
enough daylight into the interior of industrial buildings, 


requires some thought. 


It is not a difficult problem by any means, and any 
employer can take advantage of daylight and utilize it for 
lighting his building during the daytime, if he desires. It 
is an excellent light, especially suitable for the eyes, re- 
ducing eye strain and eye weariness to a minimum, and 
has the great economic advantage of costing nothing. 


To utilize daylight to the utmost, we must first pro- 
vide means for allowing daylight rays to enter the interior 
of buildings in sufficient quantity—namely, proper and 
adequate windows and skylights. Many excellent instances 
of buildings designed with a due regard to the importance 
of daylight lighting can now be seen in many of our in- 
dustrial cities. Such buildings presert the appearance of 
being practically all windows—“window walled,” as they 
are termed—and this type of daylight construction is 
coming rapidly into favor, because it constitutes a more 
healthy building for large numbers of employes, both 
from the lighting and ventilation standpoints. 


Among those who have constructed this type of mod- 
ern industrial building may be mentioned: The Shredded 
Wheat Co., Gillette Safety Razor Co., Lyon & Healy Piano 
Co., H. J. Heinz Co., Corona Typewriter Co., Skinners 
Macaroni Co., Grape Juice Co., Dodge Bros., Nelson Valve 
Co., Piston Ring Co., Remington Arms Co., and a great 
many others. 

The Larkin Co., Philadelphia, has erected a building 
almost entirely glass, 85% being windows, and the Loomis 
Breaker, operated by the D. L. & W. R. R. Co., Nanticoke, 
Pa., is literally a glass house, being 93.5% of glass. The 
new buildings of the Winchester Repeating Arms Co. 
have an average glass area of 58%. 

An investigation covering 18 buildings constructed by 
the Aberthaw Const. Co., Boston, shows that the average 
window area is 57.5%. 

These figures indicate how important the subject of 
lighting is now considered by employers of industrial 
labor, and how well the idea has been carried out by the 
architects and engineers, in order that all parts of a build- 
ing may receive sufficient daylight. But, in addition to 
providing ample window space, there is another factor 
which is equally important, and that is, equipping the 
windows with the proper glass. 

The bright direct rays of the sun should not be per- 
mitted to strike the eye, and we must provide a means for 
reducing the glare to rays which will not be too bright. 
This is accomplished by glass especially manufactured for 
industrial windows, known as Factrolite. This glass pos- 
sesses the property of breaking up the intense rays of the 
sun and diffusing the light into the interior of the build- 
ing in proper portions, solving the problem of sun glare. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 

MISSISSIPPI WIRE GLASS CoO, 

220 Fifth Avenue, 
St. Louis. New York. Chicago. 


Edward P. Dolbey & Co. 


3621 WOODLAND AVENUE 
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Chemicals 
Glassware 
Porcelain ware. 
Thermometers 


Filter papers 


General Laboratory Supplies 


You are Learning to be 
an Engineer 


and, of course, will be told that vour foundations 
must be of the best. Also you are learning how to 
manage your own affairs. Build your foundation 
well by opening an account with this Company. 
You cannot learn too early that careful manage- 


ment of your finances is of the first importance. 


= 


The 
Commonwealth Title Insurance 
and Trust Company 


N. W. Cor. Twelfth and Chestnut Streets, 
Philadelphia 


CAPITAL, $1,000,000; SURPLUS, $1,500,000 
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COAL 
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Gas_ Coal 


“BIRD, 


High Grade 
Smokeless Steam Coal 


“STANDARD 
Miller Vein 


SPECIAL COAL FOR STEAM SHOVELS 


Quality--Serbice 


CHARLES F. RAFETTO & CO,, Inc. 


Bell Phone Spruce 58-55 Finance Building, Philadelphia 


Keystone Phone, Race 66-45 
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2-Stage Amplifier—$14.00 


The 2-Stage Amplifier unit is not limited to any 
particular type of circuit, but is universally adapt- 
able to any set-up requiring an audio-frequency 
amplifier. It is a compact, ruggedly constructed 
amplifying unit. 

A similar unit is furnished in a Detector 1-Stage 
Amplifier at $13.00 


Detector 2-Stage Amplifier—$16.50 


Maximum volume without sacrificing clearness of 
tone. Rigid construction and compactness. Her- 
metically sealed, absolutely no moisture troubles. 
The instrument was submerged in water 24 hours, 
taken out and placed in same circuit with results 
standard in every way. 


Che above set, consisting of Coupled Circuit Tuner and Detector 2-Stage Amplifier, is an ideal set for 
either phone or loud speaker use. Note that this set includes two stages of audio frequency amplification. 


Complete Outfit, as above, wired—$35.50 


This instrument carries 
through the standard quality 
of Atwater Kent products. 
| For an open set it supplies a 
finished instrument unsur- 
passed in both appearance 
and performance. 


Mounted Variometer—$10.00 


The Atwater Kent Socket 
for the Standard Audion 
Tube has been designed in 
response to a demand for a 
dependable, high- quality 
§ socket. It’s base is of moulded 
| condensite. 


Standard Audion Socket — $1.00 


The Type L Transformer is 
similar to that used in our 
high-grade Amplifiers and is 
mounted in a neat metal con- 
tainer with moulded conden- 
site top which embodies the 
terminals. Its compactness 
makes it desirable where space 
is a factor. 


Type L Transformer—$4.00 


This socket has been designed 
to take the popular type of 
1%4-volt tube. The substantial 
moulded condensite base 
makes an excellent appearing 
unit. 

1%2-Volt Tube Socket — go cents 
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KSAEPITROUS oxide, accord- 
NES ing to the science of a 
S82) century ago, was “the 
principle of contagion when re- 
spired by animals in the minutest 
quantities.” Mere say-so. 

Imaginative yet skeptical Hum- 
phrey Davy, who believed in ex- 
periment rather than in opinion, 
“respired”’ it and lived. 

It was this restless desire to test 
beliefs that made him one of the 
founders of modern science. Elec- 
tricity was a new force a century 
ago. Davy used it to decompose 
potash, soda, and lime into potas- 
sium, sodium, and calcium, thus 
laying the foundations of electro- 
chemistry. With a battery of two 
thousand plates he produced the 
first electric arc—harbinger of 
modern electric illumination and 
of the electric furnace. 

Czar Alexander I and Napoleon 
met on a raft to sign the Treaty of 
Tilsit while Davy was revealing 


the effects of electricity on matter. 
“What is Europe?” said Alexan- 
der. ‘‘ We are Europe.” 

The treaty was at that time an 
important political eveaut, framed 
by two selfish monarchs for the sole 
purpose of furthering their per- 
sonal interests. Contrast with it 
the unselfish efforts of Sir Hum- 
phrey Davy. His brilliant work 
has resulted in scores of practical 
applications of electrolysis in in- 
dustry and a wealth of chemical 
knowledge that benefit not him- 
self but the entire world. 

In the Research Laboratories of 
the General Electric Company, for 
instance, much has been done to 
improve the electric furnace (a de- 
velopment of Davy’s arc) and new 
compounds have been electro- 
chemically produced, which make 
it easier to cast high-conductivity 
copper, to manufacture special 
tool steels, and to produce carbides 
for better arc lamps. 
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